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Xiao-Guang Chao(㹼2010ᖺ3᭶), ▼⃝ᝆᶞᒾᮏ ┤⏕, 


















































































































1) Nagatsugi, F., and Imoto, S. Organic & Biomolecular Chemistry 9, 2579-2585 (2011).
2) Hagihara, S., Kusano, S., Lin, W.C., Chao, X.G., Hori, T., Imoto, S., Nagatsugi, F.,Bioorg. Med. Chem. 



















































































































































pH 7, 37 ºC, 12 h
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hν  ( > 320 nm)
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ŹƛƝŝƀűƘƋſźƟƒŹŽƠśġƖƝƏŲƜƠ 2 Ġňũŝū 
Ƨ:ƧĢ 1ŠŀƊƋÕƞƢžƢƍƝƁ'ŞŨŪı6ÄŞ'5ĊĞ
īÃ~ŮÇőūŁG 3 ŞŠŀ'5ĊĞīÃ~ŞŇŌū CD ¹
[şæ£śŀ@ŞtũŬœ5ĊĞīÃ~şB;ƁƔźƈƝƤĖ
·B;ƁƔźƈƝƥŮÔőŁĖ·B;ƁƔźƈƝňũ 350-500 nm ş






1. Borovkov, V. V; Lintuluoto, J.M.;. Hembury, G.A.; Sugiura, M.; 
Arakawa, R.; Inoue Y. J. Org. Chem. 2003, 68, 7176-7192. 
ᅗ80 EQSM4WMXUR[ML0 >?0 1YUV20 ITL0
IJXUWVYQUT0 1JUYYUS20 XVMKYWI0 UN0
13241424LQISQTUK^KRUPM]ITM;FT0 VUWVP^WQT0
LQSMW20 KUSVRM]0 QT0 YPM0 VPUYU4M]KQYML0 YWQVRMY0
XYIYM50 GFT0 VUWVP^WQT0 LQSMWH0 <0 :0 SB30
G163724142463074LQISQTUK^KRUPM]ITMH<790SB50
ᅗ75 0 @RZUWMXKMTY0 VWUYMIXM0 IKYQ[QYQMX0 XMTXQTO0
X^XYMS0JIXML0UT0XVRQY4A@CX50 0
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◊㻌 ✲㻌 ά㻌 ື㻌 ሗ㻌 ࿌
࠙◊✲άືሗ࿌ࠚ㻌 ⏕࿨㢮ఝᶵ⬟໬Ꮫ◊✲ศ㔝䠄2012䠊1䡚2012䠊12䠅㻌
ᩍ ᤵ㸸㔠ཎ ᩘ 
෸ ᩍ ᤵ㸸⛅ᒣ බ⏨ 
ຓ ᩍ㸸ᮧᒸ ㈗༤, Nabanita Sadhukhan, Ᏹ஭ ⨾✑Ꮚ 
ᢏ ⾡ ⫋ ဨ㸸㧗ᶫ Ὀே 
◊✲⿵ຓဨ㸸㐲⸨ ᑑ⨾♩, Rainy Chowdhury 
኱ Ꮫ 㝔 ⏕㸸Ἑᓮ ಇ୍, ᔱ ೺ஓ, ➉ෆ ࿴ஓ, ᪂஭ ᗣᗈ, 㐲⸨ ㈗ᏹ 









㻝㻚 ගཷᐜ⺮ⓑ㉁ 㻼㼅㻼 ⼥ྜ䛻䜘䜛⺮ⓑ㉁ᶵ⬟䛾ගไᚚ⣔ᵓ⠏㻌



















ᅗ 1  C-PYP-Hla䛾䝰䝕䝹ᵓ㐀
研 究 活 動 報 告 6
◊㻌 ✲㻌 ά㻌 ື㻌 ሗ㻌 ࿌













䛺䛳䛶䛔䜛䚹䛭䛾୰䛷䚸ᅗ 2䛻♧䛩୕ゅᙧᆺ䛻ᵓ㐀໬䛧䛯༢ศᏊ PEG䜢㛤Ⓨ䛧䛯䚹VT 13C NMR ᐃ䛛䜙䚸䛣
䛾୕ゅᙧᆺ PEG䛿䚸 ᗘୖ᪼䛻క䛔䝁䞁䝣䜷䝯䞊䝅䝵䞁ኚ໬䚸䛴䜎䜚䜶䝏䝺䞁䜸䜻䝃䜲䝗㒊ศ䛾䝂䞊䝅䝳䛛䜙䜰
䞁䝏ᙧ䜈䛾ኚ໬䜢㉳䛣䛩䛣䛸䛜♧၀䛥䜜䛯䚹䛣䛾䝁䞁䝣䜷䝯䞊䝅䝵䞁ኚ໬䛿䚸PEG 㒊ศ䛾ᴟᛶ䜢పୗ䛥䛫䜛䛣䛸
䛜▱䜙䜜䜛䚹ᐇ㝿䚸1H NMR T1 ᐃ䛛䜙䚸୕ゅᙧᆺ PEG䛿 60ᗘ௜㏆䛷⬺Ỉ࿴䛩䜛䛣䛸䛜♧၀䛥䜜䛯䚹䜋䜌ྠ
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䛸䛺䜚䚸CO 䜢㐟㞳䛥䛫䜛 HO ཯ᛂ䛸䛿䝫䝹䝣䜱䝸䞁⎔㛤⿣
ᶵᵓ䛜኱䛝䛟␗䛺䜛䛣䛸䛜♧䛥䜜䛯䚹
B) 㯤Ⰽࣈࢻ࢘⌫⳦⏤᮶”IsdG”, “IsdI”   MhuD 䛻䛚䛡䜛๻ⓗ䛺ᶵᵓኚ໬䛿䚸㓝⣲䛻⤖ྜ䛧䛯䝦䝮
䛾኱䛝䛺ṍ䜏䠄䝷䝑䝣䝸䞁䜾䠅䛻㉳ᅉ䛩䜛䛸⪃䛘䜙䜜䜛䚹䛧䛛䛧䚸ྠ䛨䛟䝷䝑䝣䝸䞁䜾䛧䛯䝦䝮䜢ᣢ䛴㯤Ⰽ䝤䝗䜴⌫⳦
⏤᮶䛾䝦䝮ศゎ㓝⣲䠄IsdG, IsdI䠅䛷䛿㛤⎔㒊䛾Ⅳ⣲䛜 CO 䛸䛧䛶㐟㞳䛩䜛䛸⪃䛘䜙䜜䛶䛚䜚䚸ᡃ䚻䛾ᥦ᱌䛸▩













ᅗ 2 ࣐࢖ࢥࣅࣜࣥࡢᵓ㐀࡜ NMRࢫ࣌ࢡࢺࣝ
ᅗ 3 HO, MhuD, IsdG/IsdI࡟ࡼࡿ࣒࣊ศゎ཯ᛂࡢẚ㍑
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⋡䜢ぢ✚䜒䛳䛯䛸䛣䜝䚸⣙ 1,000W䞉m-1䞉K-1䛸䛺䜚䚸㠀ᖖ䛻㧗䛔್䛷䛒䛳䛯䚹䛣䛾⤖ᯝ䛿䚸Ỉ୰䛻䛚䛡䜛 CNT 䛾
⇕ఏᑟ⋡䜢ึ䜑䛶ィ 䛧䛯䛣䛸䛸䛺䜛䚹㻌
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䜙 0 䛾⁐ᾮ䛻䛴䛔䛶䚸 䝬䜲䜽䝻⛊䛾᫬㛫ศゎ⬟䛾᫬⣔ิ䝕䞊䝍䜢ከᩘᚓ䛯䚹ᚓ䜙䜜䛯᫬⣔ิ䝕䞊䝍䜢
)5(7 ຠ⋡䛾䝠䝇䝖䜾䝷䝮䛻ኚ᥮䛧䛯䛸䛣䜝䚸ኚᛶ๣⃰ᗘ䛜ቑ䛘䜛䛻䛴䜜䚸)5(7 ຠ⋡䛜ῶᑡ䛩䜛䛣䛸䛜♧䛥䜜
䛯䚹
 )5(7 ຠ⋡䛾ศᕸᖜ䛿䚸ኳ↛≧ែ䛷䛒䜛 0 䛾䝕䞊䝍䛷䛿ẚ㍑ⓗ⊃䛟䚸ᐇ㦂䛾ගᏊᩘ䛛䜙᥎ᐃ䛥䜜䜛䝅䝵䝑
䝖䝜䜲䝈ᖜ䛸䜋䜌୍⮴䛧䛯䚹䛣䜜䛿䚸ኳ↛≧ែ䛾ᵓ㐀䛜ẚ㍑ⓗᆒ୍䛷䛒䜛䛣䛸䛻ᑐᛂ䛩䜛䚹୍᪉䛷䚸ኚᛶ≧ែ䛻
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
࠙◊✲άືሗ࿌ࠚ ᶵ⬟ᮦᩱᚤ⣽ไᚚ◊✲ศ㔝㸦2012.1㹼2012.12㸧 
  ᩍ ᤵ     㸸㕥ᮌ ⱱ 
෸ ᩍ ᤵ㸸⠛⏣ ᘯ㐀 
ຓ ᩍ㸸⸨ᯞ㻌ಇ㻌
኱ Ꮫ 㝔 ⏕     㸸୹㔝೺ᚨ,Kwon Eui-Pyo, బࠎᮌ 㥴஧, ⚟⏣ ೺஧,  
Ᏻ⏣ ᝆ, ⚟ᒸ ㄔஅ, ᐑᮧ ΅, ྜྷ㔝 ⤢, ⚄㇂ ᛅᘯ,  

















䛭䛾ሙ ᐃ䛾 Fe-K྾཰➃䛾 X⥺྾཰ศගἲ䛻䜘䜚ㄪ䜉䛯䚹୍㐃䛾✵Ẽ㓟໬䛻䜘䜛 GRᠱ⃮ᾮ୰䛾 Fe䛾໬
Ꮫ≧ែ䛚䜘䜃ᒁᡤᵓ㐀䛾ኚ໬䜢ㄪ䜉䛯䛸䛣䜝䚸GR୰䛾 Fe䛾໬Ꮫ≧ែ䛸ᒁᡤᵓ㐀䛜ྠ᫬䛻ኚ໬䛧䚸Ỉ⁐ᾮ䜢














ᚤ⢏Ꮚ䜢ྜᡂ䛩䜛䝥䝻䝉䝇䜒᳨ウ䛧䛶䛝䛯䚹䝫䝸䜸䞊䝹୰䛾 Fe 䛸 Ni 䛾ᢞධ㔠ᒓሷẚ䜢ኚ໬䛥䛫䜛䛣䛸䛻䜘䜚
FeNiỈ㓟໬≀ᚤ⢏Ꮚ䛜ᚓ䜙䜜䚸䛭䜜䜢㑏ඖ䛩䜛䛸ᗈ䛔⤌ᡂ⠊ᅖ䛾 FeNiྜ㔠ᚤ⢏Ꮚ䛜ᚓ䜙䜜䜛䛣䛸䜢♧䛧䛯䚹
ᮏᖺᗘ䛿䚸≉䛻 FeNiྜ㔠ᚤ⢏Ꮚ䛸 Fe-Ni஧ඖ≧ែᅗ䛸䛾㛵㐃䛻䛴䛔䛶ㄪᰝ䛧䛯䚹Fe⃰ᗘ䛜㧗䛔 FeNiỈ㓟
໬≀ᚤ⢏Ꮚ䜢 400Υ⛬ᗘ䛷㑏ඖ䛩䜛䛸 bcc┦䛸 fcc┦䛛䜙ᡂ䜛 Fe-Niྜ㔠ᚤ⢏Ꮚ䛜ᚓ䜙䜜䚸䛭䛾๭ྜ䛿 Fe-Ni
஧ඖ≧ែᅗ䛛䜙ண 䛥䜜䜛๭ྜ䛸䜋䜌୍⮴䛩䜛䛣䛸䜢᫂䜙䛛䛻䛧䛯䚹㻌
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
䠏㻚㻌㧗⃰ᗘ 㻹㼚 䜢ྵ䜐㕲ྜ㔠䛾ኚᙧ䛻䛚䛡䜛ᵓ㐀ኚ໬䛾ゎᯒ㻌













䛷䛿䚸䛣䜜䜙䛾ຠᯝ䜢᫂䜙䛛䛻䛩䜛䛯䜑䛻䚸Ni/Si 䛾⤌ᡂẚ䜢ኚ䛘䛯ྜ㔠䚸ᚤ㔞 Fe 䜢ῧຍ䛧䛯ྜ㔠䜢స〇䛧䚸
䛭䜜䜙䛾X⥺྾཰ศග ᐃ䚸㟁Ẽ᢬ᢠ ᐃ䜔◳ᗘ䛾≉ᛶホ౯䜢⾜䛳䛯䚹Ni/Si䛾⤌ᡂẚ䜢ኚ䛘䛯ྜ㔠䛻㛵䛩
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⛠䜢ᣢ䛴䚹⡲┠᱁Ꮚୖ䛻㔞Ꮚᛶ䛾㧗䛔 s = 1/2䝇䝢䞁䛜㓄⨨䛥䜜䚸䛥䜙䛻᭱㏆᥋☢Ẽ䝰䞊䝯䞁䝖㛫䛻཯ᙉ☢ᛶ
┦஫స⏝䛜ാ䛟ሙྜ䚸䛣䛾⣔䛿඾ᆺⓗ䛺 2 ḟඖ㔞Ꮚ䝣䝷䝇䝖䝺䞊䝖☢ᛶయ䛸䛺䜚䚸ప 䛷ᴟ䜑䛶≉␗䛺ᕧどⓗ
㔞Ꮚ⌧㇟䜢♧䛩䛸ண᝿䛥䜜䛶䛔䜛䚹㻌
ᡃ䚻䛿䛣䜜䜎䛷 A2Cu3SnF12 (A = Rb, Cs)㻌໬ྜ≀䜢䝰䝕䝹≀㉁䛸䛧䛶㔞Ꮚ⡲┠཯ᙉ☢ᛶయ䛾ప ≀ᛶ䜢ㄪ
䜉䛶䛝䛯䚹䛣䜜䜎䛷䛾◊✲䛷 A = Rb䛾⣔䛷䛿䚸㢼㌴ᆺ㻌 valence bond solid㻌≧ែ䠄㠀☢ᛶ䝅䞁䜾䝺䝑䝖≧ែ䠅䛜䚸
A = Cs䛾⣔䛷䛿㛗㊥㞳཯ᙉ☢ᛶ⛛ᗎ䛜䛭䜜䛮䜜ᙧᡂ䛥䜜䜛஦䛜ศ䛛䛳䛶䛔䜛䚹௒ᅇᡃ䚻䛿㻌A = Rb䛾⣔䛻
☢ሙ䜢༳ྍ䛩䜛஦䛷䝅䞁䜾䝺䝑䝖䜼䝱䝑䝥䜢ᢚไ䛧ᙉ☢ሙ୰䛷䛾䝰䞊䝯䞁䝖ㄏ㉳㔞Ꮚ┦㌿⛣䛾ྍ⬟ᛶ䜢᥈䛳
䛯䚹㻌
㐣ཤ䛾◊✲䛛䜙䚸䝊䝻☢ሙ䛷䛾䝅䞁䜾䝺䝑䝖䝖䝸䝥䝺䝑䝖䜼䝱䝑䝥䛿኱ซ 2.5 meV⛬ᗘ䛷䛒䜚䚸H = 5 㼀䜎䛷䛷䛿
䜼䝱䝑䝥䛿⥺ᙧ䛻ῶᑡ䛩䜛஦䛜ศ䛛䛳䛶䛔䜛䚹௒ᅇᡃ䚻䛿㻌 CNCS䠄⡿ᅜ㻌 㻿㻺㻿䠅䛚䜘䜃㻌 BT7㻌 㻔⡿ᅜ NIST㻕ศග
ჾ䛸 15 T⣭䝬䜾䝛䝑䝖䜢⤌䜏ྜ䜟䛫䜛஦䛷㻌H㻌> 5 T䛻䛚䛡䜛䜼䝱䝑䝥䛾᣺䜛⯙䛔䜢ほ 䛧䛯䚹䛭䛾⤖ᯝ䚸䝅䞁䜾












研 究 活 動 報 告 18






























䛿☢ሙ୰䛷䛾୰ᛶᏊᅇᢡᐇ㦂䜢⾜䛳䛯䚹䛭䛾⤖ᯝ䚸H//[001]䛾᮲௳䛷㻌 220㻌䛚䜘䜃㻌 440㻌᰾཯ᑕ఩⨨䛻 T <㻌Tc
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 ኱ Ꮫ 㝔 ⏕ྂ⏣ṇᶞ┦⃝᐀ኴ㑻㜿㒊኱㍜ᰩᒣ┤ஓ
ᐑᆏዡ












✲ᐊ䛷䛿䠈௦⾲ⓗ䛺ᆶ┤☢໬ከᒙ⭷䛷䛒䜛 Co/Ni, Pd ከᒙ⭷䛻䛴䛔䛶☢໬⦆࿴ᐃᩘD䜢᫬㛫ศゎ☢ẼගᏛ
䜹䞊ຠᯝ (TRMOKE)䛻䜘䜚ホ౯䛧䛯䠊 ᐃ౛䜢ᅗ 1(a)䛻♧䛩䠊☢໬䛾ṓᕪ㐠ື࿘Ἴᩘ䛿እ㒊☢ሙ䛸䛸䜒䛻ቑ
ຍ䛧䠈䛭䛾᣺ᖜ䛿᫬㛫䛸ඹ䛻ῶ⾶䛩䜛䠊ᅗ䛾㉥⥺䛿 LLG᪉⛬ᘧ䛻䜘䜛䝣䜱䝑䝔䜱䞁䜾䛷䠈䛣䜜䜘䜚⦆࿴ᐃᩘ䃐䜢
Ỵᐃ䛧䛯䠊Co/Ni, Pdከᒙ⭷䛾␗᪉ᛶ☢ሙ Hk䛻ᑐ䛧䛶ᐃᩘ D䜢䝥䝻䝑䝖䛧䛯⤖ᯝ䛜ᅗ 1(b)䛷䛒䜛䠊䛔䛪䜜䛾ሙ
ྜ䜒ᐃᩘ D䛿␗᪉ᛶ䛻౫Ꮡ䛫䛪୍ᐃ䛷䛒䜛䠊䛣䛾⤖ᯝ䛿䠈⦆࿴ᐃᩘ D䛸☢Ẽ␗᪉ᛶ䛾ᙉ䛔┦㛵䜢ሗ࿌䛧䛯ඛ⾜
ᅗ 1㻌 (a) Co/Niከᒙ⭷䛾 TRMOKEἼᙧ䛾እ㒊☢ሙ౫Ꮡᛶ䠊ᅗ୰㉥⥺䛿 LLG᪉⛬ᘧ䛻䜘䜛䝣䜱䝑䝔䜱䞁䜾᭤⥺䠊
(b) Co/Ni, Pdከᒙ⭷䛾⦆࿴ᐃᩘ䛾␗᪉ᛶ☢ሙ౫Ꮡᛶ䠊(c) Co/Pdከᒙ⭷䛾⦆࿴ᐃᩘ䛾 Pd, Co⭷ཌ౫Ꮡᛶ䠊 
(a) (b) 
(c) 
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䜚ᩘಸ䜋䛹኱䛝䛔䛣䛸䛸㛵㐃䛧䛶䛔䜛䠊䛣䛖䛧䛯☢໬⦆࿴䛻ཬ䜌䛩 Pd䛾ᙳ㡪䛿䠈ᅗ 1(c)䛻♧䛩 Co/Pdከᒙ⭷䛾
⭷ཌẚ tPd/tCo౫Ꮡᛶ䛻㢧ⴭ䛻⌧䜜䜛䠊ᅗ䛛䜙᫂䜙䛛䛺䜘䛖䛻䠈⦆࿴ᐃᩘ D䛿Pd⭷ཌẚ䛻䜋䜌ẚ౛䛧䛶ቑຍ䛩
䜛䠊Co/Pt ከᒙ⭷䛷䛿 Co ྛᒙ䛛䜙䛾䝇䝢䞁ὶ䛜 Pd ᒙෆ䛷㒊ศⓗ䛻ᩓ㐓䛩䜛䛜䠈䛭䛾ຠᯝ䛻䜘䜛⦆࿴ᐃᩘ䛾
ቑศ䛿'D = 2gP%gĹĻ/4SMstCoÂ> exp (-tPd/OPd@ 䛷୚䛘䜙䜜䜛䠊䛣䛣䛷 g䛿 gᅉᏊ䠈P%䛿Bohr☢Ꮚ䠈gĹĻ䛿䝭䜻䝅
䞁䜾䝁䞁䝎䜽䝍䞁䝇䠈Ms䛿☢໬䠈OPd䛿 Pd 䛾䝇䝢䞁ᣑᩓ㛗䛷䛒䜛䠊ᮏ◊✲䛷䛿 tPd <<OPd䛷䛒䜛䛛䜙ୖグቑศ䛿
'D 䌱tPd/tCo䛸䛺䜚䠈ᅗ 1(c)䛻䛚䛡䜛D䛾┤⥺ⓗቑຍ䜢⌮ゎ䛩䜛䛣䛸䛜䛷䛝䜛䠊













2/3䠄Hx, Hy: እ㒊☢ሙ䛾 x, yᡂศ䠈Hk: ␗᪉ᛶ☢ሙ䠅䛷୚䛘䜙䜜䜛䜰䝇䝔䝻䜲䝗᭤⥺䛷⾲䜟䛥䜜














LC䝣䜱䝹䝍䞊䛻䜘䜚Wr = 70 ps ~ 4 ns
䛾⠊ᅖ䛷ㄪᩚ䛧䛯䠊ᅗ 2(b)䛿䛭䛾
ᐇ㦂⤖ᯝ䛷䛒䜚䠈㠃ෆ䝟䝹䝇☢ሙ









Wp = 10 ns Wr = 70 ps
        1 ns
























0.0 1.0 2.0 3.0
Estimated pulse field Hp [kOe] 
 
ᅗ 2㻌 (a) ືⓗ☢໬཯㌿ᐇ㦂⣔䛾㢧ᚤ㙾ീ䛸 Co/Pt 䝗䝑䝖(ᚄ 120 nm)ヨᩱ㒊䛾ᣑ኱ᅗ䠈
(b) ᵝ䚻䛺䝟䝹䝇❧䛱ୖ䜚᫬㛫Wr 䛻ᑐ䛩䜛☢໬཯㌿䛻ᚲせ䛺㠃ෆ䝟䝹䝇☢ሙ Hp 䛸ᆶ
┤☢ሙ Hdcsw䛾㛵ಀ䠊ᅗ୰ S-W model 䛸グ䛧䛯◚⥺䛿 SW䝰䝕䝹䛻ᇶ䛵䛟䜰䝇䝔䝻䜲䝗
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ⓗ䛺ຠᯝ䛿ほ 䛥䜜䛺䛔䠊୍᪉Wr䛜 70 ps䜎䛷▷⦰䛥䜜䜛䛸䠈☢໬཯㌿䛿 SW㝈⏺䛾ෆഃ䛷㉳䛝䜛䜘䛖䛻䛺䜛䠊
䛴䜎䜚㧗㏿䛺䝟䝹䝇☢ሙ䛾䝖䝹䜽䛻䜘䜚☢໬⦆࿴䛾๓䛻☢໬䛜ṓᕪ㐠ື䛧䛶䠈䜘䜚ప䛔☢ሙ䛷཯㌿䛩䜛䜘䛖䛻䛺
䜛䠊䛣䛾ᐇ㦂䛾ᵝᏊ䛿LLG᪉⛬ᘧ䛻ᇶ䛵䛟ィ⟬ᶵ䝅䝭䝳䝺䞊䝅䝵䞁䛻䜘䛳䛶䜒෌⌧䛷䛝䜛䠊ᅗ2(c)䛜䛭䛾⤖ᯝ䛷
















1, 2, 3, 6 䛸グ䛧䛯䝗䝑䝖䛻ᑐ䛩䜛䝬䜲䜽䝻Ἴ䜰䝅䝇䝖ຠᯝ䛻ὀ┠
䛩䜛䠊䝗䝑䝖 1䛷䛿࿘Ἴᩘ f = 2 GHz䛷཯㌿☢ሙ䛜༙ῶ䛩䜛䛜䠈



































್䛿 200 Oe. ᤄධᅗ䛿 MASᐇ㦂ヨᩱ䛾㢧ᚤ
㙾෗┿䛸 Co/Pt 䝗䝑䝖ิ䠊 
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኱ Ꮫ 㝔 ⏕㸸ᶫᮏ㈗⠊ᒸ㔝ከຍྐబ⸨⚟㤿







































[mol%] [MPa] [MPa] [%] 
㸫 㸫 120 120 0 
NH4F 0.2 113 115 16 
NH4Cl 0.2 125 128 39 
NH4Br 0.2 134 138 100 
NH4I 0.2 138 138 100 
⾲1 㔠ᒓGaࡢ❅໬ᐇ㦂⤖ᯝ
ᅗ㻝㻌 ྜᡂ䛧䛯㻳㼍㻺⢊ᮎ㻌











































[MSCBI][SO3Cl] 4.6×10 -4  mol 㻌Ỉ :0.25 g
ᅗ4㻌 ཯ᛂᚋ䛾⁐ᾮ䛾ᵝᏊ㻌
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࠙◊✲άືሗ࿌ࠚ 㧗 ᮦᩱ≀⌮໬Ꮫ◊✲ศ㔝㻌 䠄㻞㻜㻝㻞㻚㻝䡚㻞㻜㻝㻞㻚㻝㻞䠅㻌
ᩍ ᤵ 㻌 䠖 ⚟ᒣ༤அ 
෸ ᩍ ᤵ  㻌 䠖 ኱ሯ㻌 ㄔ 
ຓ ᩍ 㻌 䠖 ᑠ␊⚽࿴㻌 䠄2012.9.30㏥⫋䠈ྠ 10᭶䜘䜚䝗䜲䝒 DLR䠅 
ຓᩍ䠄◊✲≉௵䠅䠖㻌 Ᏻ㐩ṇⰾ 
◊✲ᨭ᥼⪅  㻌 䠖㻌 ᑬ㻌 ⋢ 
኱ Ꮫ 㝔 ⏕ 㻌 䠖 ⇃⏣ᬛ⾜䠈ຍ⸨୕㤶Ꮚ䠈㧘ᮡⱸ㔛䠈㧗㔝㞙୍ 











Ga-Al䝣䝷䝑䜽䝇䜢⏝䛔䛯ᾮ┦ᡂ㛗ἲ䛻䜘䜛 AlN⭷ᡂ㛗䠄❅໬ a㠃䝃䝣䜯䜲䜰ୖ䛾 LPEᡂ㛗䠅 
ᙜ◊✲ᐊ䛷䛿䠈䝃䝣䜯䜲䜰❅໬ἲ䛻䜘䜚ᚓ䜙䜜䛯㧗ရ㉁ AlNⷧ⭷䜢䝔䞁䝥䝺䞊䝖䛸䛧䛶⏝䛔䛯 Ga-Al⼥ᾮ୰
䛷䛾 AlN䜶䝢䝍䜻䝅䝱䝹ᡂ㛗ἲ䛻䛴䛔䛶◊✲䜢⾜䛳䛶䛔䜛䠊䛣䜜䜎䛷䛾◊✲䛷䠈❅໬ c㠃䝃䝣䜯䜲䜰ᇶᯈୖ䛻
䝣䝷䝑䜽䝇ἲ䛷 1573 K䠈5 hᡂ㛗䛥䛫䠈ཌ䛥 1.2 Pm䛾 AlNᒙ䜢ᚓ䜛䛣䛸䛻ᡂຌ䛧䛶䛔䜛䠊䛣䛾 AlN䛾(0002)䛾 X
⥺䝻䝑䜻䞁䜾䜹䞊䝤(XRC)䛾್༙ᖜ(FWHM)䛿 50 arcsec 䛷䛒䜚䠈㧗䛔 c㍈㓄ྥᛶ䜢♧䛧䛯䠊䛧䛛䛧䛺䛜䜙䠈ᡂ
㛗䛧䛯 AlN ⭷䛻䛿㠃ෆ䛷⣙ 1㼻䛪䜜䛯ᅇ㌿䝗䝯䜲䞁䛜Ꮡᅾ䛧䛯䠊䛣䛾ᅇ㌿䝗䝯䜲䞁䛿䝔䞁䝥䝺䞊䝖䛸䛧䛶⏝䛔䛯
❅໬䝃䝣䜯䜲䜰ᇶᯈ䛻㉳ᅉ䛧䛶䛚䜚䠈䛭䜜䜢ᘬ䛝⥅䛔䛷ᾮ┦ᡂ㛗ᒙ䛻䜒⌧䜜䛯䜒䛾䛷䛒䜛䠊୍᪉䠈a 㠃䝃䝣䜯䜲
䜰ᇶᯈ䛾❅໬䛷䛿䠈ᅇ㌿䝗䝯䜲䞁䛾䛺䛔 c㠃 AlN䛜ᙧᡂ䛩䜛䠊䛣䛾❅໬ a㠃䝃䝣䜯䜲䜰ᇶᯈ䜢䝔䞁䝥䝺䞊䝖䛸䛧
䛶⏝䛔䜛䛣䛸䛷䠈䝣䝷䝑䜽䝇䛻ᾐₕ䛥䛫䜛๓䛾䜰䝙䞊䝹ฎ⌮䜢⾜䜟䛺䛟䛸䜒䠈༢୍䝗䝯䜲䞁䛾 AlN ᡂ㛗䛜ᮇᚅ䛷䛝
䜛䠊䛭䛣䛷ᮏ◊✲䛷䛿䠈䛣䛾❅໬ a㠃䝃䝣䜯䜲䜰ᇶᯈୖ䜈䛾 AlNᾮ┦ᡂ㛗䜢⾜䛳䛯䠊 
❅໬ a㠃䝃䝣䜯䜲䜰ୖ䜈䛾䝣䝷䝑䜽䝇ἲ䛻䜘䜛ᡂ㛗ᐇ㦂䛿䠈❅໬ c㠃ᇶᯈୖᡂ㛗䛾᭱㐺᮲௳(䝣䝷䝑䜽䝇⤌ᡂ
Ga-40mol%Al䠈1573 K)䛷⾜䛳䛯䠊c㠃䝃䝣䜯䜲䜰౑⏝᫬䛸ྠᵝ䛻䠈5 h䛾䝥䝻䝉䝇䛷 1 Pm䜢㉸䛘䜛AlNᒙ䛾ᡂ
㛗䛻ᡂຌ䛧䛯䠊ᚓ䜙䜜䛯 AlNᒙ䛾(10-12)䛾 XRC䜢ᅗ 1䛻䠈❅໬ c㠃䝃䝣䜯䜲䜰ୖ䛻ᡂ㛗䛧䛯 AlN䛾 XRC 䛸
ే䛫䛶♧䛩䠊ᅗ 1 䜘䜚䠈a 㠃䝃䝣䜯䜲䜰䜢⏝䛔䜛䛣䛸䛷䠈༢୍䝗䝯䜲䞁䛾 AlN 䛜ᚓ䜙䜜䛶䛔䜛䛣䛸䛜ศ䛛䜛䠊䛣䛾
XRC䛾 FWHM䛿 378 arcsec䛷䛒䜚䠈㠃ෆ㓄ྥᛶ䜒ⴭ䛧䛟ྥୖ䛧䛶䛔䛯䠊䛣䛾 FWHM䛛䜙᥎ᐃ䛥䜜䜛ล≧㌿఩
ᐦᗘ䛿 1㽢109 cm-2௨ୗ䛷䛒䜛䠊 
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ᅗ 1㻌 LPEᡂ㛗䛧䛯AlNᒙ䛾(10-12)䛾 XRC (a) ❅໬ a㠃䝃䝣䜯䜲䜰ୖ䛻 LPEᡂ㛗䛧䛯AlNᒙ䠈(b) ❅໬ c


















ᅗ2㻌 ❅໬䝃䝣䜯䜲䜰ᇶᯈୖ䛾AlNᒙ䛾LPEᡂ㛗䛻䛚䛡䜛㓟⣲ศᅽ౫Ꮡᛶ᩿㠃SEMീ㻌 (a) Po2 = 10-1 Pa䠖AlN
ᒙ䛜ᡂ㛗䠈(b) Po2 = 10-12䠖䜋䛸䜣䛹AlNᒙ䛜ᡂ㛗䛧䛺䛔䠊 
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Al 䝍䞊䝀䝑䝖䛸 Ar䜺䝇䜢⏝䛔䛯 RF䝬䜾䝛䝖䝻䞁䝇䝟䝑䝍ἲ䜢⏝䛔䛶䠈ᐊ 䛷䝃䝣䜯䜲䜰❅໬ᇶᯈୖ䛻 5ཬ䜃
10⛊㛫〇⭷䛧䠈䛭䜜䛮䜜 2䛚䜘䜃 4ཎᏊᒙ䛻┦ᙜ䛩䜛ᴟⷧ Al⭷(⭷ཌ䠖⣙ 0.4䛚䜘䜃 0.8 nm)䜢ᡂ㛗䛥䛫䛯䠊
䛭䛾ᚋ䠈ᇶᯈ ᗘ䜢 823 K䛻ୖ䛢䠈䝇䝟䝑䝍㟁ຊ 900 W䠈Ar-50 vol%N2㞺ᅖẼ䛷䠈཯ᛂᛶ䝇䝟䝑䝍䜢 40ศ㛫
⾜䛔䠈AlN⭷䜢⣙ 1.6 µm〇⭷䛧䛯䠊䝏䝱䞁䝞䞊ෆ䛾ᅽຊ䛿 1.33 Pa䛷୍ᐃ䛸䛧䛯䠊స〇䛥䜜䛯AlN⭷䛿䠈X⥺
ᅇᢡ⿦⨨(XRD)䛻䜘䜚䠈䛭䛾㓄ྥᛶ䜢ㄪᰝ䛧䛯䠊䜎䛯䠈ᐊ 䛷 8 mol/L䛾 KOHỈ⁐ᾮ䛷 90 s㛫䜶䝑䝏䞁䜾䜢
⾜䛔䠈䛭䛾๓ᚋ䛻䛚䛡䜛⾲㠃ᙧ≧䜢䝺䞊䝄䞊㢧ᚤ㙾䛻䜘䜚ほᐹ䛧䠈ᴟᛶ཯㌿䛾᭷↓䜢☜ㄆ䛧䛯䠊 
XRD 䛾 2ș-Ȧ  ᐃ䛾⤖ᯝ䛛䜙䠈2 ཎᏊᒙ䛾ᴟⷧ Al ⭷ୖ䛻䛿 c ㍈㓄ྥ AlN ⭷䛜ᡂ㛗䛧䠈4 ཎᏊᒙ䛾ᴟⷧ
Al⭷ୖ䛻䛿ከ⤖ᬗ໬䛧䛯 AlN⭷䛜ᡂ㛗䛧䛯䠊ᴟⷧ Al୰㛫ᒙ↓䛧䛷ᡂ㛗䛥䛫䛯 Nᴟᛶ AlN 䝇䝟䝑䝍⭷䛿⾲
㠃⢒䛥䛜ቑຍ䛧䛶䛔䜛䛜䠈2ཎᏊᒙ䛾ᴟⷧAl⭷ୖ䛻స〇䛧䛯AlN⭷䛿䠈䜶䝑䝏䞁䜾๓ᚋ䛷⾲㠃ᙧ≧䛻ኚ໬䛜
䛺䛟䠈Alᴟᛶ䛷䛒䜛䛸⪃䛘䜙䜜䜛(ᅗ 3)䠊୍᪉䠈4ཎᏊᒙ䛾ᴟⷧ Al⭷ୖ䛻స〇䛧䛯 AlN⭷䛾⾲㠃䛿䠈KOH⁐
ᾮ䛻䜘䛳䛶䜶䝑䝏䞁䜾䛥䜜䛶⾲㠃⢒䛥䛜ቑຍ䛧䛯䛜䠈ከ⤖ᬗ໬䛧䛶䛔䜛䛯䜑䠈ᴟᛶ䜢☜ㄆ䛩䜛䛣䛸䛿䛷䛝䛺䛛䛳
䛯䠊 


















㻌 ᙜ◊✲ᐊ䛷䛿䠈䜰䝹䝭䝘䜢ཎᩱ䛻⏝䛔䛯䝞䝹䜽 AlN ⤖ᬗᡂ㛗䛻㛵䛩䜛◊✲䜢⾜䛳䛶䛚䜚䠈䛣䜜䜎䛷䠈㧗 㒊
䛷䜰䝹䝭䝘䜢⇕㑏ඖ䛧䠈⏕ᡂ䛧䛯 Al(g)䛚䜘䜃 Al2O(g)䜢❅⣲䜺䝇Ẽὶ୰䛷ᦙ㏦䛧䠈ప 㒊䛷จ⦰䛥䛫䜛䛣䛸䛷
䝞䝹䜽 AlN ⤖ᬗ䜢ᚓ䛶䛔䜛䠊ᮏ◊✲䛷䛿䠈↝⤖䜰䝹䝭䝘ᯈ䜢ཎᩱ䛻⏝䛔䛶 1950䠈2000 䛚䜘䜃 2050 °C䛻䛶
❅⣲㞺ᅖẼ୰䛷 AlN⤖ᬗ䜢ᡂ㛗䛥䛫䠈⤖ᬗᡂ㛗䛻ཬ䜌䛩 ᗘ䛾ᙳ㡪䜢ㄪ䜉䛯䠊 
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㻌 ↝⤖䜰䝹䝭䝘ᯈ䠄⣧ᗘ: 99.5 mass%䠈኱䛝䛥: 25 mm × 50 mm × 1 mm䠅䜢䜾䝷䝣䜯䜲䝖〇཯ᛂᐜჾෆ䛻タ⨨䛧䠈
1950䠈2000䛚䜘䜃 2050 °C䛻ຍ⇕䛧䠈䜰䝹䝭䝘ᯈ䛾┤ୖ䛛䜙❅⣲䜺䝇䜢ὶ㏿ 0.5 L/min 䛷 30 ᫬㛫౪⤥䛧䛯䠊
ᅗ 4 䛻䛭䜜䛮䜜䛾 ᗘ䛻䛚䛔䛶䜰䝹䝭䝘ᇶᯈୖ䛻ᡂ㛗䛧䛯 AlN ⤖ᬗ䛾ᴫほ䜢♧䛩䠊ᅗ 4 䛛䜙ศ䛛䜛䜘䛖䛻䠈
AlN ⤖ᬗ䛿䠈䜰䝹䝭䝘ᯈ䛾࿘ᅖ䛻 AlN ⤖ᬗ䛜ᡂ㛗䛧䠈⢏⏺䛜㐃䛺䛳䛶䜰䝹䝭䝘ᯈ䜢ᅖ䜐䜘䛖䛻୰ᚰ䛻ྥ䛛䛳

















㻌 (1)㻌 㟁☢ᾋ㐟ἲ䛻䜘䛳䛶䠈ヨᩱ⼥య䜢ᾋ㐟䛥䛫䠈ヨᩱ䛾ởᰁ䜢ᅇ㑊䛩䜛䠊 
㻌 (2)㻌 㟁☢ᾋ㐟ἲ䛻㟼☢ሙ䜢⤌䜏ྜ䜟䛫䜛䛣䛸䛻䜘䛳䛶䠈ᾋ㐟䛩䜛⼥య䛾᣺ື䛸ෆ㒊䛾ᑐὶ䜢ᢚไ䛩䜛䠊 
㻌 (3)㻌 㓟⣲䝫䞁䝥䛒䜛䛔䛿䜺䝇ᖹ⾮ἲ䜢⏝䛔䛶㞺ᅖẼ䛾㓟⣲䛒䜛䛔䛿௚䛾䜺䝇ᡂศά㔞䜢ไᚚ䛩䜛䠊 
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㻌 ຍ⇕䝺䞊䝄䞊Ἴ㛗(807nm)䛻䛚䛡䜛⁐⼥ Co(⣧ᗘ 99.9995 mass%)䛾ᆶ┤ศගᨺᑕ⋡䛾 ᐃ⤖ᯝ䜢ᅗ 5 䛻
♧䛩䠊ᆶ┤ศගᨺᑕ⋡䛻䛿᫂☜䛺 ᗘ౫Ꮡᛶ䛜ぢ䜙䜜䛺䛛䛳䛯䛯䜑䠈ᖹᆒ್䜢᥇⏝䛧䠈İ = 0.30 ± 0.01 䛸䛧䛯䠊
䛣䛾್䜢⏝䛔䛶Ỵᐃ䛧䛯⁐⼥ Co(⣧ᗘ 99.98 mass%䛚䜘䜃 99.9995 mass%)䛾ᐃᅽ䝰䝹⇕ᐜ㔞䛾 ᗘ౫Ꮡᛶ
䜢ᅗ 6 䛻♧䛩䠊⁐⼥ Co 䛾ᐃᅽ䝰䝹⇕ᐜ㔞䛻᫂☜䛺 ᗘ౫Ꮡᛶ䛿ぢ䜙䜜䛺䛛䛳䛯䠊䛭䛣䛷䠈௒ᅇ䛿ᖹᆒ್䜢
᥇⏝䛧䠈cp = 42.4 ± 2.7 J·mol-1·K-1䛸Ỵᐃ䛧䛯䠊䛺䛚䠈୙☜䛛䛥䛿ᶆ‽೫ᕪ䛾஧ಸ䛾್䜢⏝䛔䛯䠊  
 
䚷䚷䚷䚷ᅗ 5㻌 ⁐⼥ Co 䛾ᆶ┤ศගᨺᑕ⋡䠄807 nm䠅䛾 ᗘ౫Ꮡᛶ 
 
 
ᅗ 6㻌 ⁐⼥ Co䛾ᐃᅽ䝰䝹⇕ᐜ㔞䛾 ᗘ౫Ꮡᛶ 
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䞊䝥䛷䛿䠈In2O3ྵ᭷㔞䜢ᚑ᮶䛾 90䛛䜙 50 mass%䛻๐ῶ䛧䛯┬ In⤌ᡂ ITO䠄ITO50䠅䝇䝟䝑䝍ⷧ⭷䛚䜘䜃 Ti䠈
Sb䠈Feῧຍ┬ In⤌ᡂ ITO䠄ITO50:Sb, ITO50:Ti, ITO50:Fe䠅ⷧ⭷䛻䛴䛔䛶䠈ᇶᯈຍ⇕䛺䜙䜃䛻 ITO90ᴟⷧ⭷
䜢䝅䞊䝗ᒙ䛸䛩䜛✚ᒙ໬䛻䜘䜚ప᢬ᢠ໬䛾ᐇ⌧䛷䛝䜛䛣䛸䜢䛣䜜䜎䛷䛻ሗ࿌䛧䛯䠊ᮏ◊✲䛷䛿䠈0.1䠈0.5 䛚䜘䜃
1.0 mass%Fe2O3䜢ྵ᭷䛧䛯 50 mass%In2O3⤌ᡂ䛾 ITO䠄ITO:50: Fe(X), X = 0.1, 0.5, 1.0䠅䝍䞊䝀䝑䝖䜢⏝䛔䠈┤
ὶ䝇䝟䝑䝍㟁ຊ 100 W䛷䠈ArO2ΰྜ䜺䝇୰䛾 O2ὶ㔞ẚ䜢 0~2.0 vol%O2䠄Q(Ar)/Q(O2) = 50/0~1.0䠅䛸ኚ໬䛥
䛫䛶䠈523 K䛾ຍ⇕䜺䝷䝇ᇶᯈୖ䛻 Feῧຍ┬ In⤌ᡂ ITO䠄ITO50:Fe䠅ⷧ⭷䛾༢ᒙ⭷䠄SL䠅䜢స〇䛧䠈䛭䛾య✚
᢬ᢠ⋡䠄ȡV䠅䛚䜘䜃ග㏱㐣⋡䠄Ĳ䠅䛻ཬ䜌䛩 Feῧຍ㔞䛾ᙳ㡪䜢ㄪᰝ䛧䛯䠊䜎䛯䠈ᇶᯈ ᗘ䜢 523 K 䛸䛧䛶䠈⤖ᬗ
ᛶ䛾Ⰻዲ䛺ᚑ᮶⤌ᡂ䛾 ITO90ᴟⷧ⭷䠄12 nmཌ䠅䜢䝅䞊䝗ᒙ䛸䛩䜛✚ᒙ⭷䠄ML䠅䜢స〇䛧䛯䠊 
ຍ⇕ᇶᯈୖ䛻᭱㐺O2ὶ㔞ẚ䛷స〇䛥䜜䛯 ITO50:Feⷧ⭷䠄SL䛚䜘䜃ML䠅䛾య✚᢬ᢠ⋡ȡV䛻ཬ䜌䛩Fe2O3
ྵ᭷㔞䛾ᙳ㡪䜢ᅗ 7 (a) 䛻♧䛩䠊SL䛻䛚䛡䜛 ITO50:Feⷧ⭷䛾 ȡV䛿䠈 Fe↓ῧຍ䛾䜒䛾䠄ITO50䠅䜘䜚ప䛟䛺䜚䠈
0.1 mass%Fe2O3䛷᭱ᑠ್䠄⣙ 740 ȝ cm䠅䜢♧䛧䛯䠊䜎䛯䠈✚ᒙ໬䛻䜘䜚 ITO50:Feⷧ⭷䠄ML䠅䛾 ȡV䛿 SL䜘䜚
పୗ䛧䠈0.1 mass%Fe2O3䛷᭱ᑠ್䠄⣙ 350 ȝ cm䠅䜢♧䛧䛯䠊᭱ᑠ䛾య✚᢬ᢠ⋡䜢♧䛧䛯 ITO50:Fe(0.1)ⷧ⭷
䛾ග㏱㐣⋡ Ĳ 䜢ᚑ᮶⤌ᡂ䛾 ITO90 ⷧ⭷䛾⤖ᯝ䛸ే䛫䛶ᅗ 7 (b) 䛻♧䛩䠊ITO50:Fe(0.1)ⷧ⭷䠄SL䠅䛾 Ĳ 䛿䠈
400~450 nm䛾ྍどගᇦ䛻䛚䛔䛶85 %௨ୗ䛻పୗ䛩䜛䜒䛾䛾䠈䛭䜜௨ୖ䛾ྍどගᇦ䠄450~800 nm䠅䛷䛿85 %
௨ୖ䛾Ⰻዲ䛺್䜢♧䛧䛯䠊䜎䛯䠈ML䛷䛿䠈450 nm௜㏆䛾ྍどගᇦ䛷 80 %⛬ᗘ䜎䛷పୗ䛩䜛䜒䛾䛾䠈༢ᒙ⭷
䜘䜚Ⰻዲ䛺ྍどග㏱㐣ᛶ䜢♧䛧䛯䠊䛥䜙䛻䠈ᚑ᮶⤌ᡂ䛾 ITO90 ⷧ⭷䛷䛿㏱㐣⋡䛾ᛴ⃭䛺పୗ䛜ぢ䜙䜜䜛㉥እ
ගᇦ䛻䛚䛔䛶䠈ITO50:Fe(0.1)ⷧ⭷䛷䛿䛔䛪䜜䜒 800~1300 nm䛾㉥እ㡿ᇦ䛻䛚䛔䛶 85 %௨ୖ䛾Ⰻዲ䛺㏱㐣
⋡䜢♧䛧䛯䠊ኴ㝧㟁ụ䛾ኚ᥮ຠ⋡ྥୖ䛻䛿㉥እ㡿ᇦ䛾᭷ຠ฼⏝䛜㔜せ䛷䛒䜚䠈ᮏ◊✲䛷㛤Ⓨ䛥䜜䛯㧗㉥እ
⥺㏱㐣ᛶ䛾᪂つ┬ In⤌ᡂ ITOⷧ⭷䛿㧗ຠ⋡ኴ㝧㟁ụ䛾㏱᫂㟁ᴟᮦᩱ䛸䛧䛶䛾฼⏝䜒ᮇᚅ䛥䜜䜛䠊 
(b) ග㏱㐣⋡
ML (✚ᒙ⭷)
Tsub = 523 K
SL (༢ᒙ⭷)









ᅗ 7㻌 Feῧຍ┬䜲䞁䝆䜴䝮⤌ᡂ ITO䠄ITO50:Fe䠅ⷧ⭷䛾䠄a䠅య✚᢬ᢠ⋡䛸䠄b䠅ග㏱㐣⋡ 
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◊㻌 ✲㻌 ά㻌 ື㻌 ሗ㻌 ࿌
䛆◊✲άືሗ࿌䛇㻌 ᇶ┙⣲ᮦ䝥䝻䝉䝑䝅䞁䜾◊✲ศ㔝䠄2012䠊1䡚2012䠊12䠅 
ᩍ ᤵ : ໭ᮧಙஓ 
෸  ᩍ  ᤵ : ᰘ⏣ᾈᖾ (~ 9) 
ຓ㻌 㻌 㻌  㻌 ᩍ : ୸ᒸఙὒ 
䝫㻌 䝇㻌 䝗㻌 䜽 : 㔠㻌 ᐉ୰(10~)䚸㧗㻌 ᪫(11~) 
ᢏ⾡⿵బဨ 䠖 ᑠཎ㻌 ᜨ䚸↷஭ᩄ຾ 
኱ Ꮫ 㝔 ⏕ : 
㻌 ༤ኈㄢ⛬㻌 㻌 Ᏽ㻌 ᚨ㙼(~ 9) 䚸㔠㻌 ᐉ୰(~ 9)䚸ཎ⏣᫭ྐ䚸㔠㻌 ⅒⁴䚸 
἟⏣ග⿱ (♫఍ேᮇ㛫▷⦰䞉᪂᪥㚩ఫ㔠) 
ಟኈㄢ⛬㻌 㻌 ▼஭ᗣኴ㑻(~ 3)䚸➉ෆᐶ᐀(~ 3)䚸Ṋᕝ㞙(~ 3)䚸ᐑ㔝Ꮫ(~ 3) 
ᶓᒣ⤖ⰼࠊ㔠Ꮚ㎰ࠊᮎ⧰ಙ༤ࠊ㬆ᾏᚰኴ㑻ࠊ἟⏣ᨻ᠇ 
኱ஂಖ㐨ṇ(4~)ࠊ㕥ᮌᏹつ(4~)ࠊ⏣Ꮚ⳹ᰤ(4~) 
ᐈဨᩍᤵ  䠖 Hae Geon Lee (POSTECH: 7~10)  
ᐈဨ◊✲ဨ䠖 㯤㻌 ⚟⚈(໭ி⛉ᢏ኱䠖11~) 㻌 㻌  





ᮏᖺ䛿 㻟᭶䛻༤ኈ๓ᮇㄢ⛬䜢⤊䛘䛯 㻠ྡ䛾༞ᴗ⏕䜢㏦䜚ฟ䛧䠈㻠᭶䛛䜙᪂䛯䛻 㻟ྡ䛾༤ኈ๓ᮇㄢ⛬䛾Ꮫ⏕
䛜㓄ᒓ䛥䜜䠈༤ኈㄢ⛬ᚋᮇ䛻᪂᪥㚩ఫ㔠䛾἟⏣ග⿱Ặ䛜ධᏛ䛧䛯䠊㻥 ᭶䛻䛿༤ኈᚋᮇㄢ⛬䜢⤊䛘䛯 㻞 ྡ䛾
༞ᴗ⏕䜢㏦䜚ฟ䛧䛯㻚䜰䜹䝕䝭䝑䜽䝇䝍䝑䝣䛾⛣ື䛿䠈㻝㻜 ᭶䛛䜙ᰘ⏣෸ᩍᤵ䛜ᩍᤵ䛻᪼㐍䛧௚ศ㔝䜈␗ື䛥䜜䠈
᪂䛯䛻䝫䝇䝗䜽䛸䛧䛶䠈㔠ᐉ୰ྩ䠄Ꮫ᣺≉ู◊✲ဨ䠅䛸㧗᪫ྩ䜢㏄䛘䛯䠊ᅜ㝿஺ὶ䛸䛧䛶䛿䠈ᐈဨᩍᤵ䛸䛧䛶㡑
ᅜ POSTECH䛾 Hae Geon Leeᩍᤵ䛜 3䜹᭶㛫⁫ᅾ䠈ᐈဨ◊✲ဨ䛸䛧䛶໭ி⛉ᢏ኱䛾㯤⚟⚈ㅮᖌ䛜 11᭶䛛






᭷ຠ฼⏝䛥䜜䛶䛔䛺䛔䠊䝇䝷䜾䛛䜙㑏ඖ䛻䜘䜚 Mn 䜢ᅇ཰䛩䜛ሙྜ䠈䝇䝷䜾䛻ྵ䜎䜜䜛 P 䛸䛾ศ㞳䛜኱䛝䛺ㄢ㢟





᮲௳ࡢᙳ㡪ࢆㄪᰝࡋࡓ㸬ࡑࡢ⤖ᯝ㸪ᅗ 2 ࡢࡼ࠺࡟ logPS2㸦PS2㸹㞺ᅖẼࡢ◲㯤ศᅽ㸧ࡀ 10-4௨ୖ࡛㸪࠿
ࡘ㸪ࢫࣛࢢሷᇶᗘࡀ 2.8௨ୖ࡛࠶ࡿሙྜ㸪LMn(M/S)ࡣ 20௨ୖ࡜࡞ࡾ LFe(M/S)ࡼࡾࡶ኱ࡁࡃ࡞ࡿ஦ࡀࢃ࠿ࡗ 
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ᅗ 4 ⢊○ࡋࡓ〇㗰ࢫࣛࢢࢆ pH=3 ࡢỈ
⁐ᾮ࡟ 120ศᾐₕࡋࡓᚋࡢ෗┿ 
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࣮ࣗࣞࢺ࡛ࡁࡿࡇ࡜ࡀࢃ࠿ࡗࡓ㸬ࡲࡓ㸪௓ᅾ≀⤌ᡂࡣᅗ 9ࡢࡼ࠺࡟㸪0s࡛ࡢ Alῧຍ┤ᚋࡣ Al2O3ࡀ⏕
ᡂࡍࡿࡀ㸪1200s ࡛ࡢ Al ῧຍᚋࡣ Al ⃰ᗘࡀ㧗ࡃ࡞ࡾࢫࣛࢢ୰(MgO)ࡀ㑏ඖࡉࢀࡿࡓࡵ㸪Al2O3࡛ࡣ࡞
ᅗ 5 〇㗰ࢫࣛࢢࢆ⏝࠸ࡓヨ㦂᪋⏝ࡢ౛ 
ᅗ 6 ྛ㔠ᒓᾎ࡛ࡢ࣓ࢱ࢚࣐ࣝࣝࢪࣙࣥ⥲య
✚࡜࢞ࢫὶ㔞ࡢ㛵ಀ 
ᅗ 7 ࢚࣐ࣝࢪࣙࣥ⢏ᏊⓎ⏕㏿ᗘ࡜ A,Bࣔ
࣮ࢻ࡛ࡢẼἻ㞳⬺㢖ᗘࡢ㛵ಀ 
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 ㌿⅔⢭㘐࡟࠾࠸࡚ୖ྿ࡁ㓟⣲ࡣ⬺Ⅳࡔࡅ࡛࡞ࡃ FeOࡸ Cr2O3㸦ࢫࢸࣥࣞࢫ⢭㘐ࡢሙྜ㸧ࢆ⏕ᡂࡉࡏࡿ㸬
ࡇࢀࡣ㸪Ṍ␃ࡢపୗ࡜࠸࠺ᝏᙳ㡪ࢆᣢࡘ཯㠃㸪FeO ࡢ⏕ᡂࡣ⬺⇥࡟࡜ࡗ࡚㔜せ࡜࡞ࡿ㸬≉࡟㸪Ⅳ⣲⃰





















ᅗ 10 Fe-C⁐⼥㕲࡬ Ar-O2࢞ࢫࢆୖ྿ࡁࡋࡓሙྜࡢ⾲㠃ほᐹ⤖ᯝ 
[C] ⣙ 3% [C] ⣙ 0.5% 
ᅗ 11 2CaO㺃SiO2 ↝⤖యࡢ⁐ゎ㏿ᗘࡢ
ᐜ㔞ಀᩘ࡜ᐦᗘࡢ㛵ಀ 
研 究 活 動 報 告 34











































35 研 究 活 動 報 告
◊㻌 ✲㻌 ά㻌 ື㻌 ሗ㻌 ࿌
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኱ Ꮫ 㝔 ⏕㸸▼ཎ┿࿃D1ࠊఀ⸨ྐᮁM1
Ꮫ 㒊 ⏕㸸ᒸ⏣⯗B4ࠊ༡୍ᡂB3


































































1䠊 ▼ཎ ┿࿃䚸ᖹᡂ24ᖺᗘ⎔ቃ⛉Ꮫ◊✲⛉ዡᏛ㈹(2012.9.20) 
2䠊 ▼ཎ ┿࿃䚸➨7ᅇᮾ໭኱Ꮫከඖ≀㉁⛉Ꮫ◊✲ዡບ㈹ (2012.12.10)  
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࠙◊✲άືሗ࿌ࠚ 㧗ᶵ⬟ࢼࣀᮦᩱ๰ᡂ◊✲ศ㔝 (2012.1㹼2012.12)
ᩍ ᤵ㸸⏣୰ ಇ୍㑻




኱Ꮫ㝔⏕㸸ᮔ ື㙟ࠊୡⓏ ⿱᫂ࠊ㰻⸨ ὒ୍ࠊ༓ⴥ 㞞ᶞࠊ㜿㒊 㱟ኴ㑻ࠊ








ࡢ᰾⏕ᡂ࡜ᡂ㛗ᶵᵓࢆ᫂ࡽ࠿࡟ࡋࡓࠋCu-Fe ྜ㔠ᅽᘏᯈ࡟ Ar ࢖࢜ࣥࣅ࣮࣒ࢆヨᩱ⾲㠃࡟ᑐࡋ࡚30 ᗘࠊ
ຍ㏿㟁ᅽ9kV ࡟࡚↷ᑕࡋࡓ⤖ᯝࠊ↷ᑕึᮇ࡟ࡣCu-rich 㒊ศ࠿ࡽඃඛⓗ࡟Cu ✺㉳యࡀ⏕ᡂࡋࠊࡘ࠸࡛
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ᅗ㸰. PVP ࢼࣀ࣡࢖࣮ࣖ⾲㠃࡟ᯒฟࡋࡓ Ag ࢼࣀ 
⢏Ꮚࡢ SEM ീࠋ◪㓟㖟Ỉ⁐ᾮ୰࡛ (a)10,  (b)60 
ศ㛫཯ᛂࢆ⾜ࡗࡓࠋ 
(a) (b) 
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◊㻌 ✲㻌 ά㻌 ື㻌 ሗ㻌 ࿌
࠙◊✲άືሗ࿌ࠚ ㉸⮫⏺ࢼࣀᕤᏛ◊✲ศ㔝㻌 䠄2012䠊1䡚2012䠊12䠅㻌
ᩍ ᤵ : 㜿ᑼ 㞞ᩥ 
෸ ᩍ ᤵ : 㧗ぢ ㄔ୍ 
ຓ ᩍ : 㟷ᮌ ᐉ᫂䠈᭷⏣ ⛱ᙪ䠈໭ᲄ ኱௓ 
༤ኈ◊✲ဨ : ┦⏣ ດ䠈Hendry I. Elim 䠄䡚2012䠊3䠅䠈⶧ ᩩ 䠄䡚2012䠊3䠅䠈
Ameneh Sahraneshin 䠄䡚2012䠊5䠅䠈Varu Singh 䠄2012䠊6䡚䠅䠈 
ᡂ ᇶ᫂ 䠄2012䠊6䡚䠅䠈Daniel Oliveira 䠄2012䠊10䡚䠅䠈 
෠ᶔ ㈗ᡂ 䠄䡚2012䠊3䠅䠈㔝ཱྀ ከ⣖㑻 䠄2012䠊4䡚䠅䠈 
Atashfaraz Mehrnoosh䠈├ 㔠㬅 
኱ Ꮫ 㝔 ⏕ : Varu Singh䠈ᡂ ᇶ᫂䠈┿㘠 ἲ⩏, Dejhosseini Mehdi,  
Marina Dorosario Guerreiro, ᮒ 㐲ᚁ䠈Zamir Hossain Muhammad,  
୕ᾆ 㝧ᖹ䠈ᾏ㔝 ┿୍䠈ᓲ ㄔᶒ䠈ᑠᓥ ஂ௦ 
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኱ Ꮫ 㝔 ⏕㸸ࢧ࣑࢘ࣝ ࢧࣝ࢝ࣝ㸪ዟ⏿ భ௓㸪ᮾᾏᯘ ㎮ஓ㸪ᯇᮏ ೺୍㸪
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෸ ᩍ ᤵ㻌 㻦㻌⽣Ụ㻌⃈ᚿ㻌
ຓ ᩍ㻌 㻦㻌୰㇂㻌ᫀྐ㻌
኱ Ꮫ 㝔 ⏕㻌 䠖㻌ᯇཎ㻌ṇᶞ㻌 㻘ᰗᶫ㻌ᐉ฼㻘㻌ไ㔝㻌཭ᶞ㻌 㻘㻌
㻌 ྩᓥ㻌೺அ㻌 㻘Ᏻ㻌ᫀᆂ㻘㻌▮྿㻌⣧㻘㻌ᑠᯘ㻌⿱Ꮨ㻘㻌 㻌
㻌 す⏣㻘㻌᛭䠈᪥㔝ฟ㻌඘ᶞ㻘㻌ཎ㻌୍⏤㻘㻌➉㇂㻌ಇு㻌

































































































኱ Ꮫ 㝔 ⏕㸸໭⬥ៅ୍෠ᓮ┿㸪㧗ᒣᬗ႐㸪⚟⏣㻌♸ᖹ㻘㻌ᩪ⸨㻌⿱ᶞ㻌
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◊ ✲ ά ື ሗ ࿌ 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌
࠙◊✲άືሗ࿌ࠚ㻌 㟁ᏊศᏊືຊᏛ◊✲ศ㔝㸦㹼㸧㻌
ᩍ ᤵ㻌 㻦ୖ⏣㻌₩㻌
ຓ ᩍ㻌 㻦ዟす㻌 䜏䛥䛝䚸⚟⃝㻌 ᏹᐉ㻌
⏘Ꮫᐁ㐃ᦠ◊✲ဨ㻌 㻦ᮏᮧ㻌 ᖾ἞ 㻌
Ꮫ᣺እᅜே≉ู◊✲ဨ 㻦Mondal Subhendu 
እᅜேᐈဨᩍᤵ :Lucchese Robert Ross 
኱ Ꮫ 㝔 ⏕㻌 㻦ᮌᮧ㻌 ⨾⣚䠄䠩䠎䠅䚸ఀ⸨㞝ኴ䠄㻹㻝䠅䚸❧ⰼᚭஓ䠄㻹㻝䠅㻌

























 [1.1] C. Wang, M. Okunishi, R. R. Lucchese, T. 
Morishita, O. I. Tolstikhin, L. B. Madsen, K. 
Shimada, D. Ding and K. Ueda,㻌 J. Phys. B: At. 
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◊ ✲ ά ື ሗ ࿌
㻞㻚㻌 㼄⥺⮬⏤㟁Ꮚ䝺䞊䝄䞊䜢ཎᏊ䞉ศᏊ䛾ከගᏊ䜲䜸䞁໬㐣⛬㻌
㼄 ⥺㡿ᇦ䛾䝺䞊䝄䞊䛿䚸⮬⏤㟁Ꮚ䝺䞊䝄䞊䛻䜘䛳䛶䛾䜏ᚓ䜛䛣䛸䛜䛷䛝䚸⌧ᅾ 㼄 ⥺⮬⏤㟁Ꮚ䝺䞊䝄䞊

































[2.1] H. Fukuzawa et al., submitted. 
 




























































ᅗ 㻞㻙㻝㻦㻌㻡㻚㻡㻌㼗㼑㼂䛾 㼄㻲㻱㻸㻌䝟䝹䝇䜢 㼄㼑ཎᏊ䛻↷ᑕ䛧
䛶ᚓ䜙䜜䛯䜲䜸䞁㣕⾜᫬㛫䝇䝨䜽䝖䝹㻌
 
ᅗ 㻞㻙㻞㻦㻌 㻡㻚㻡㻌 㼗㼑㼂䛾 㼄㻲㻱㻸㻌䝟䝹䝇䜢䝶䜴໬䝯䝍䞁ศᏊ
䠄ୖ䠅䛸 㻡㻙䝶䜴໬䜴䝷䝅䝹ศᏊ䠄ୗ䠅䛻↷ᑕ䛧䛶ᚓ䜙䜜
䛯䜲䜸䞁㣕⾜᫬㛫䝇䝨䜽䝖䝹㻌
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◊ ✲ ά ື ሗ ࿌ 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌
㻟䠊㻌 㻭㼞䠧䡎䝎䜲䝬䞊䛻䛚䛡䜛 㻭㼞㻌㻞㼜䊻䠐䡏䚸㻟㼐ඹ㬆 㻭㼡㼓㼑㼞㐣⛬䛻⥆䛟 㻵㻯㻰㐣⛬䛻㛵䛩䜛◊✲㻌
㻌 䜲䜸䞁໬䛥䜜䛯ບ㉳ཎᏊ䛻䛚䛔䛶䚸ཎᏊෆ䛷䛾⬺ບ㉳䛜䜶䝛䝹䜼䞊ⓗ䛻୙ྍ⬟䛺ሙྜ䛷䜒䚸㏆᥋ཎᏊ䛜㟁
Ꮚ䜢ᨺฟ䛩䜛䛣䛸䛷⬺ບ㉳䛩䜛䛣䛸䛜䛒䜛䚹䛣䛾㐣⛬䜢ཎᏊ㛫䜽䞊䝻䞁⬺ບ㉳䠄ICD; Interatomic Coulombic 
Decay䠅㐣⛬䛸䛔䛖[3-1]䚹᫖ᖺᗘ䛾ᐇ㦂䛻䛚䛔䛶ᡃ䚻䛿䚸Ar 䝎䜲䝬䞊䛾 Ar 2p 䊻 3dບ㉳ඹ㬆 Auger㐣⛬䛻
⥆䛔䛶㉳䛣䜛 ICD㐣⛬䜢ほ 䛧䚸䛣䛾⣔䛻䛚䛔䛶䛿 ICD㐣⛬䛜㠀ᖖ䛻㧗䛔๭ྜ䛷㉳䛣䜛䛣䛸䜢ぢฟ䛧䛯[3-2]䚹
ᮏ◊✲䛷䛿䚸ArKr 䝎䜲䝬䞊䜢ᶆⓗ䛸䛧䛶 Ar 2p 䊻 4s䛚䜘䜃 3dඹ㬆ບ㉳䛻⥆䛔䛶㉳䛣䜛 Auger㐣⛬ㄏ㉳䛾
ICD㐣⛬䛾ほ 䜢䚸㟁Ꮚ䞉䜲䜸䞁 3ḟඖ㐠ື㔞ྠ᫬ィ ἲ䜢⏝䛔䛶ヨ䜏䛯䚹 
㻌 ᮏᐇ㦂䛿 SPring-8䛾┤⥺೫ග㌾ X⥺ BL27SU䛷⾜䜟䜜䛯䚹ගᏊ䜶䝛䝹䜼䞊䛿 Ar 2p3/2-1 4s㑄⛣䜶䝛䝹䜼
䞊䛷䛒䜛 244.4 eV䛸䚸2p3/2-1 3d㑄⛣䜶䝛䝹䜼䞊䛷䛒䜛 246.9 eV䛻タᐃ䛧䛯[3-3]䚹ArKr䝎䜲䝬䞊䛿Ꮝᚄ 30 ȝm
䛾䝢䞁䝩䞊䝹䜢ᣢ䛴䝜䝈䝹䛻䚸Ar 䛸 Kr䛾ΰྜẚ䛜⣙ 13 : 2䛾 ArKrΰྜ䜺䝇䜢ᖖ 䛷⣙ 3Ẽᅽ䛛䛡䜛䛣䛸䛷




㻌 4sບ㉳䛻䜘䜛ᐇ㦂⤖ᯝ䜢ᅗ3-1䛻♧䛩䚹ᅗ3-1(a) 䛻⏕ᡂ䛥䜜䛯Ar+-Kr+䜲䜸䞁ᑐ䛾⥲㐠ື䜶䝛䝹䜼䞊䠄KER; 
Kinetic Energy Release䠅ศᕸ䜢♧䛩䚹䛣䛾䜶䝛䝹䜼䞊䛿୺䛻䜽䞊䝻䞁⇿Ⓨ䛻䜘䛳䛶୚䛘䜙䜜䜛䛯䜑䚸KER 䛛䜙
⇿Ⓨ┤๓䛾᰾㛫㊥㞳䜢⟬ฟ䛩䜛䛣䛸䛜䛷䛝䜛䚹䝢䞊䜽್3.7 eV䜘䜚ồ䜑䜙䜜䜛᰾㛫㊥㞳䛿3.9 Å䛷䛒䛳䛯䚹୰ᛶ
䛾 ArKr䝎䜲䝬䞊䛾ᖹ⾮᰾㛫㊥㞳䛿 3.9 Å䛺䛾䛷䚸䛣䛾཯ᛂ䛜ᖹ⾮᰾㛫㊥㞳㏆ഐ䛷㉳䛣䛳䛯䛣䛸䛜䜟䛛䛳䛯䚹
ᅗ 3-1(b) 䛻䚸Ar+-Kr+䜲䜸䞁ᑐ䛸ྠ᫬ィ 䛥䜜䛯㟁Ꮚ䛾㐠ື䜶䝛䝹䜼䞊䝇䝨䜽䝖䝹䜢♧䛩䚹ᅗ 3-1(c) 䛻KER䛸
㟁Ꮚ䜶䝛䝹䜼䞊䛾┦㛵ᅗ䜢♧䛩䚹ICD 㐣⛬䛷䛿 ICD㟁Ꮚ䛾㐠ື䜶䝛䝹䜼䞊䛸 KER 䛾࿴䛜୍ᐃ䛸䛺䜛䛯䜑䚸
ICD㐣⛬䛿䛣䛾ᅗ䛻䛚䛔䛶ഴ䛝䠉1䛾⥺䛸䛧䛶⌧䜜䜛䚹䛧䛯䛜䛳䛶䚸ᅗ୰䛾䝢䞊䜽A1 ~ B2䛻䛚䛔䛶䚸௨ୗ䛾䜘




(3p-2(3P)3d 2D3/2)-Kr ĺAr+(3p-1) + Kr+(4p-1)1/2 
(A2) Ar
+*
(3p-2(3P)3d 2D3/2)-Kr ĺAr+(3p-1) + Kr+(4p-1)3/2 
(B1) Ar
+*
(3p-2(1D)5s 2D5/2)-Kr ĺAr+(3p-1) + Kr+(4p-1)1/2 
(B2) Ar
+*






[3-1] L. S. Cederbaum et al., Phys. Rev. Let., 79, 4778 
(1997). 
[3-2] M. Kimura et al., submitted. 
[3-3] M. Kato et al., J. Elec. Spectrosc. Relat. Phenom. 160, 39-48 (2007). 
[3-4] J Mursu et. al. J. Phys. B: At. Mol. Opt. Phys. 29, 4387-4399(1996). 
ᅗ 㻟㻙㻝㻚㻌 㻔㼍㻕㻭㼞㻗㻙㻷㼞㻗䜲䜸䞁ᑐ䛾 㻷㻱㻾 ศᕸ䚹 㻔㼎㻕㻌
㻭㼞㻗㻙㻷㼞㻗䜲䜸䞁ᑐ䛸ྠ᫬ィ 䛥䜜䛯㟁Ꮚ䛾䜶䝛䝹䜼
䞊ศᕸ䚹㻌 㻔㼏㻕㻌㻷㻱㻾 䛸㟁Ꮚ䜶䝛䝹䜼䞊䛾┦㛵ᅗ䚹㻌
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◊㻌 ✲㻌 ά㻌 ື㻌 ሗ㻌 ࿌
࠙◊✲άືሗ࿌ࠚ 㔞Ꮚ㟁Ꮚ⛉Ꮫ◊✲ศ㔝㻌 䠄2012䠊1䡚2012䠊12䠅㻌
ᩍ ᤵ:㧘ᶫ ṇᙪ
෸ ᩍ ᤵ:Ώ㑓 ᪼
ຓ ᩍ:ᒣ㷂 ඃ୍
ᢏ ⾡ ⫋ ဨ:ᔱ⏣ ᾈ୕
஦ົ⿵బဨ:㙊⏣ 䜏䛾䜚䠄䡚2012.1䠅䠈⳥ụ ᬛ⨾䠄2012.2䡚䠅
኱ Ꮫ 㝔 ⏕:኱▼ ៞ஓ䠈ⴱす ⿱἞䠈ᕝ℩ ⿱ஓ䠈ᖹᒣ ྖ




















䠷1.1䠹 M. Yamazaki et al., to be reported.




䛿 N2ศᏊ䛾㟁Ꮚᵓ㐀◊✲䜢⾜䛳䛯䠊㟁Ꮚ┦㛵䜢༑ศ䛻ྲྀ䜚䛣䜣䛰 SAC-CI ィ⟬䛸䛾ẚ㍑䛛䜙䠈஧㔜䜲䜸䞁໬
䛧䛝䛔್䜢㉸䛘䛯㧗䜶䝛䝹䜼䞊㡿ᇦ䛷䛾 mono pole㑄⛣ᙉᗘ䛾ศᕸ䜢㆟ㄽ䛧䛯䠷2.1䠹䠊
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䠷3.1䠹 M. Takahashi et al., Phys. Rev. Lett. 94, 213202 (2005).  
䠷3.2䠹 N. Watanabe䚸X. J. Chen, and M. Takahashi,  








䠷4.1䠹 N. Watanabe, D. Suzuki, and M. Takahashi, J. Chem. Phys. 134, 234309 (2011).㻌












䠷5.1䠹 N. Watanabe et al., to be reported.
㻌
㻢㻚㻌 㻯㻢㻗ከ౯䜲䜸䞁䛻䜘䜛 㻴㼑 ཎᏊ䛾⾪✺䜲䜸䞁໬䛾◊✲㻌
M. Schulz 䜙䛻䜘䜚ሗ࿌䛥䜜䛯 100-MeV/amu䛾 C6+䜲䜸䞁䛻䜘䜛 HeཎᏊ䛾⾪✺䜲䜸䞁໬䛾 4ḟᚤศ᩿㠃✚
䝕䞊䝍䠷Nature 422, 48 (2003)䠹䜢⌮ゎ䛩䜛䛯䜑ᵝ䚻䛺⌮ㄽィ⟬䛜䛣䜜䜎䛷⾜䜟䜜䛶䛝䛯䛜䠈䛩䜉䛛䜙䛟ᐇ㦂䛸
䛾㛫䛻㢧ⴭ䛺┦㐪䛜ṧ䜚䠈䛣䛾ၥ㢟䛿C6+ puzzle䛸䛧䛶ᙜヱศ㔝䛷ᗈ䛟▱䜙䜜䜛䛣䛸䛸䛺䛳䛯䠊䛣䜜䛻ᑐ䛧䠈ᮏ◊
✲䛿䠈┦ᑐㄽຠᯝ䠈஧ḟ Bornຠᯝ䠈䛚䜘䜃ṍ᭤Ἴຠᯝ䛾䛔䛪䜜䜒M. Schulz 䜙䛾ᐇ㦂⤖ᯝ䜢෌⌧䛧䛺䛔䛜䠈
ᶆⓗ He䜺䝇䝡䞊䝮䛾㏿ᗘᣑ䛜䜚䠄16 K䠅䜢⪃៖䛩䜜䜀ᐇ㦂⤖ᯝ䜢ᐃ㔞ⓗ䛻෌⌧䛷䛝䜛䛣䛸䜢♧䛧䛯䠷6.1䠹䠊
䠷6.1䠹 K. A. Kouzakov, S. A. Zaytsev, Yu. V. Popov, and M. Takahashi, Phys. Rev. A 86, 032710 (2012). 
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◊㻌 ✲㻌 ά㻌 ື㻌 ሗ㻌 ࿌
࠙◊✲άືሗ࿌ࠚ㻌 㔞Ꮚࣅ࣮࣒ィ ◊✲ศ㔝㻌 䠄2012䠊4䡚2012䠊12䠅㻌
ᩍ ᤵ : ⓒ⏕ ᩔ
෸ ᩍ ᤵ : ▮௦ ⯟
኱Ꮫ㝔⏕ : Margie P. Olbinado㸪ኴ⏣ ᓫኈ
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䛔䜛䠊ᮏᡭἲ䛷䛿䠈Talbot ຠᯝ䛻䜘䛳䛶⏕䛨䛯 G1 䛾⮬ᕫീ䜢⏬ീ᳨ฟჾ䛷┤᥋ゎീ䛩䜛䠊䛣䜜䛻䜘䛳䛶㏻ᖖ
䛾䠴⥺ Talbotᖸ΅ィ䜘䜚䜒䛥䜙䛻㧗ឤᗘ䛾䠴⥺䜲䝯䞊䝆䞁䜾䛜ᐇ⌧䛷䛝䜛䠊ᐇ㦂䛿䠈䝬䞊䝇ᮾ◊䠴⥺᳨ᰝ䠄ᰴ䠅䛾
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【研究活動報告】 構造材料物性研究分野 (2012.1～2012.12)
教 授 : 野田幸男
准 教 授 : 木村宏之
助 教 : 坂倉輝俊
博 士 課 程 : 石川喜久 (2012.3卒業)
修 士 課 程 : 山崎健太 (2012.3卒業)，藤山 聖 (2012.3卒業)，萩谷 聡．古川圭作．山下淳史,
中野隆裕 (2012.4進学)
学 部 生 : 佐藤春樹 (2012.4より)
















































回，YMn2O5 の大型単結晶を大量に作成し，HANAROの C-2DPSDと 4CDで評価と結晶アセンブルを行い，2.5
ccの体積の試料を用意した．マグノンノ測定は J-PARCの「四季」を用いた．この装置では逆格子の三次元方向とエ
ネルギー方向の四次元方向のデータを集めることが出来る．図に示したのは，得られた大量のデータから (1/2,0,7/4)









起こる II 相へ，160 K 以下で反転対称性が破れ
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኱ Ꮫ 㝔 ⏕Ლཎ๛ྐ୰㔝┿ஓ⸨ཎ▖௒ᕝᆂ௓
ᕝᓥ㞞㈗㉮ᕝྖ














䝑䝍ᡂ⭷ἲ䛾᮲௳᳨ウ䛻䜘䜚䚸㞼ẕ⾲㠃䛻᭱኱㧗పᕪ (PV) 1ࠥ2 nm (1 x 1 䃛m2୰) 䛾䝅䝸䜹⭷䚸㕲⭷䚸䜰
䝹䝭䝙䜴䝮⭷䚸DLC (diamond-like carbon) ⭷䛾ㄪ〇䛜ྍ⬟䛸䛺䛳䛯䚹䜎䛯䚸ཎᏊᒙሁ✚⿦⨨ (ALD)䜢⏝䛔䚸
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᫖ᖺ䜎䛷䛻䚸ཌ䜏⣙ 2 nm (ᖹᆒ㠃ᅽ 0.31 MPa) 䛾䝇䝯䜽䝏䝑䜽ᾮᬗ 8CB 
(4-cyano-4䇻-octyl biphenyl) 䛾X⥺ᅇᢡ ᐃ䜢㐩ᡂ䛧䚸8CB䛾ὶື㓄ྥᵓ㐀
䛾⦆࿴㐣⛬䜢ほ 䛧䛶䛔䛯䚹ᮏᖺ䛿䚸8CB䛾ᵓ㐀䛾ᅽຊ౫Ꮡᛶ䜢ㄪ䜉䚸㧗ᅽ





















































኱ Ꮫ 㝔 ⏕㸸బ⸨㻌ඖఙ㻘㻌ᑿⓑె኱၈ెⱁ᳿⊛ᕝすᾈኴ
㜿ຍ㉏ぢ⚄ᓮៅ஧Ώ㎶኱㍤JEŠKO Radek
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ᅗ 2(c)䛿 ᅗ 2(a)ࡢ఩⨨
1-6䛻䛚䛡䜛ᒁᡤ CL 䝇䝨䜽






























ᅗ 2 HVPEᡂ㛗⮬❧ GaN ᇶᯈ䛻䛚䛡䜛≉␗ᵓ㐀㏆ഐ䛷䛾䚸(a) ⾲㠃 SEM ീ䚸(b) 䝞䞁䝗➃
(NBE)Ⓨග䛾ᙉᗘ䝬䝑䝢䞁䜾䜲䝯䞊䝆(ⓑⰍ䛜᫂䜛䛔)䚸(c) ఩⨨ 1-6 䛻䛚䛡䜛ᒁᡤ CL 䝇䝨䜽䝖
䝹䚸(d) ఩⨨ 1-6 䛻䛚䛡䜛 NBEⓎග䛾᫬㛫ศゎ CLಙྕ
ᅗ 3 HVPEᡂ㛗⮬❧ GaNᇶᯈ䛾ᒁᡤィ 䛷ᚓ䜙䜜䛯ᐊ 䛻䛚
䛡䜛䝞䞁䝗➃Ⓨග䛾➼౯ෆ㒊㔞Ꮚຠ⋡䛸 CLⓎගᑑ࿨䛾㛵ಀ䚹
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B-*9ࠊC-*7䛸ྠᐃ䛧䛯 Hopfield࡜ Thomas䛾ᐇ㦂⤖ᯝ䛜ᗈ䛟ㄆ䜑䜙䜜䛶䛔䛯㸧䚹 
ᮏ◊✲䛷䛿䚸seeded chemical vapor transport ἲ䛻䜘䜚ᡂ㛗䛥䜜䛯 c 㠃䝞䝹䜽 ZnO 䛾⦰㏥ᅄගἼΰྜ
(FWM) ᐃ䜢⾜䛳䛯䚹䛣䛾ヨᩱ䛿ཌ䜏䛜 500Pm䛒䜛䛯䜑䚸⾲㠃䛷䛺䛟➃㠃䛷䛾ග཯ᑕ䜢⏝䛔䜜䜀 c㍈䛻ᖹ
⾜䛺㛗䛥䜢᭱㛗 500Pm࡜䜜䜛䛯䜑䚸*1䛾ᑐ⛠ᛶ䜢䜒䛴ບ㉳Ꮚ䜢 FWM࡛ほ 䛩䜛䛣䛸䛜ྍ⬟䛷䛒䛳䛯䚹䛣䛾
*1-ບ㉳Ꮚ䜢䝥䝻䞊䝤䛸䛧䛶౯㟁Ꮚᖏ䛾ᑐ⛠ᛶ䜢ホ౯䛧䛯䚹ග䜢ヨᩱ䛾 m㠃䛛䜙ධᑕ䛥䛫䚸EAc 䛚䜘䜃 E//c
䛾೫ග᮲௳䛷 ᐃ䛧䛯⤖ᯝ䜢ᅗ 4䛻♧䛩䚹 
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ᅗ5 (a)↓䜰䝹䜹䝸䜺䝷䝇ୖ䜰䝘䝍䞊䝊䚸(b)↓ῧຍGaN䚸(c)GaNୖ䜰
䝘䝍䞊䝊䜶䝢䝍䜻䝅䝱䝹ᒙ䚸(d)GaNୖ䝹䝏䝹䜶䝢䝍䜻䝅䝱䝹ᒙ䛾





















䛚䜘䜃 A(+R)-TiO2:Nb 䛸 GaN 䛾䝞䞁䝗䜰䝷䜲䞁䝯
䞁䝖䜢 X ⥺ග㟁Ꮚศගἲ䛻䜘䜚ホ౯䛧䛯䚹 
ᅗ 5(a)-5(d)䛻♧䛩䚸↓䜰䝹䜹䝸䜺䝷䝇ୖ䛻ሁ✚䛧䛯 A-TiO2:Nbⷧ⭷䚸GaN 䝔䞁䝥䝺䞊䝖䚸R-TiO2:Nb䛚䜘䜃
A(+R)-TiO2:Nb䜶䝢ᒙ䛾᭱⾲㠃䛾౯㟁Ꮚᖏ䝇䝨䜽䝖䝹䛻䛚䛡䜛❧䛱ୖ䛜䜚䜶䝛䝹䜼䞊䛿ᅗ୰䛻♧䛩䛸䛚䜚䛷䛒
䜚䚸GaN 䛸 TiO2䛾 Ga 䛸 Ti䛾ෆẆ‽఩䛸౯㟁Ꮚᖏ㡬ୖ䛾䜶䝛䝹䜼䞊ᕪ䛛䜙ồ䜑䛯䛂౯㟁Ꮚᖏ䛸ఏᑟᖏ䛾䝞䞁
䝗䜸䝣䝉䝑䝖䛃䜢⏝䛔䛶(100) R-TiO2:Nb/ (0001)GaN 䛾䝞䞁䝗䝎䜲䜰䜾䝷䝮䜢ᥥ䛔䛯䛸䛣䜝䚸ᅗ 6 䛻♧䛩䜘䛖䛻
type-I䛾䝦䝔䝻᥋ྜ䛸䛺䛳䛯䚹୍᪉䚸(001)A(+R)-TiO2:Nb/ (0001)GaN䛾䛭䜜䛿 type-II䛷䛒䛳䛯䚹䛣䛾⤖ᯝ䛸⛣
ືᗘ䛾 ᗘ౫Ꮡᛶ䚸㸯ḟඖ⮬ᕫ↓᧐╔䝅䝳䝺䞊䝕䜱䞁䜺䞊䝫䜰䝋䞁᪉⛬ᘧ䛻䜘䜛ゎᯒ䛾⤖ᯝ䛛䜙䚸
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࠙◊✲άືሗ࿌ࠚ ࢚ࢿࣝࢠ࣮ࢹࣂ࢖ࢫ໬Ꮫศ㔝㸦2012. 1 㹼 2012. 12㸧
ᩍ ᤵ㸸ᮏ㛫᱁
ຓ ᩍ㸸➚ᒃ㧗᫂ࠊᏱ᰿ᮏ⠜
ᢏ ⾡ ⫋ ဨ㸸㞜㒊⚈அ
⏘ᐁᏛ㐃ᦠ◊✲ဨ㸸୕㇂ㅍࠊ⩚⏕㞝Ẏࠊࢳࣗ࢜ࣥࢡ࣡ࣥࢻࢵࢡ
J S P S ◊ ✲ ဨ㸸ࢹࣂࣛࢪࣕ࣒ࢼ࢝ࢼࣁࣜࢣࣥࣃ࢖ࣖ
◊ ✲ ༠ ຊ ဨ㸸Ọ㔝㈉ࠊ᪂⏣ᬛ༤
ಟኈㄢ⛬ 2ᖺ⏕㸸ᑠᕝ⚽அࠊᕝཱྀ♸ྖࠊ▮୰⨾⣖
ಟኈㄢ⛬ 1ᖺ⏕㸸Ώ㎶ఙྖࠊᯇᑿ㝯⋞ࠊቑ⏣᭷Ἃ







ᖹᡂ 22 ᖺ 4 ᭶䛻ከඖ◊䝃䝇䝔䝘䝤䝹⌮ᕤᏛ䝉䞁䝍䞊ᡤᒓ䛾◊✲ศ㔝䛸䛧䛶䝇䝍䞊䝖䛧䛯䜶䝛䝹䜼䞊䝕䝞䜲
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✀ཬ䜃ศᏊ Li+ࠊTFSA-ཬ䜃 G4䛿 1:1:1䛷㘒య䜢ᙧᡂ䛧䛶䛚䜚䚸䝞䝹䜽䛸ྠ䛨ᵓ㐀䛷䛒䜛䛣䛸䛜ศ䛛䛳䛯䚹㻌

1-2.㻌 LiCoO2ཬ䜃 LiFePO4ṇᴟ䜢฼⏝䛧䛯඲ᅛయ䝸䝏䜴䝮㟁ụ䛾඘ᨺ㟁≉ᛶホ౯ 
๓㡯䛷స〇䛧䛯␲ఝᅛయ㟁ゎ㉁⭷䚸㔠ᒓ䝸䝏䜴䝮㈇ᴟ䚸඾ᆺⓗ䛺ṇᴟά≀㉁䛷䛒䜛 LiCoO2 ཬ䜃 LiFePO4
䜢䛭䜜䛮䜜฼⏝䛧䛯඲ᅛయᆺ㟁ụ䜢స〇䛧䚸䛭䛾඘ᨺ㟁≉ᛶ䜢ホ౯䛧䛯䠄ᅗ1-3䠅䚹LiCoO2ṇᴟ䛷䛿⌮ㄽᐜ㔞
137 mAh g-1䛻ᑐ䛧䛶100 mAh g-1䚸LiFePO4ṇᴟ










ᅗ 1-3  (a) LiCoO2ṇᴟཬ䜃(b) LiFePO4ṇᴟ䜢฼⏝䛧䛯඲ᅛయ㟁ụ䛾
඘ᨺ㟁䝥䝻䝣䜯䜲䝹 
 
ᅗ 1-1㻌 (a) Li-TFSA:G4➼䝰䝹㘒య䚸(b) ␲ఝᅛయ㟁ゎ㉁⢊ᮎཬ䜃
(c) ␲ఝᅛయ㟁ゎ㉁⭷䛾෗┿ 
ᅗ 1-2  (a)㻌 䜲䜸䞁ᑟ㟁⋡ཬ䜃(b) ⮬ᕫᣑᩓಀᩘ 
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䛻㛵䛧䛶䛿䚸஑ᕞ኱Ꮫඛᑟ◊䞉ᑺᩍᤵ䜘䜚㧗ရ㉁䜾 ᅗ 2.1 ㉸⮫⏺ὶయ䝣䝻䞊䝸䜰䜽䝍䞊䛻䜘䜛䜾䝷䝣䜵䞁〇㐀
ᅗ 1-4  (a) 200 ȝmཌཬ䜃(b) 30 ȝmཌ䛾␲ఝᅛయ㟁ゎ㉁⭷䜢฼⏝䛧
䛯඲ᅛయ Li-S㟁ụ䛾඘ᨺ㟁䝥䝻䝣䜯䜲䝹 
 
ᅗ 1-5  ඘ᨺ㟁 ᐃᚋ䛻䛚䛡䜛ṇᴟ䠋㟁ゎ㉁⏺㠃䛾㟁ゎ㉁⾲㠃䛾
SEMീ䚹(a) 200 ȝmཌཬ䜃(b) 30 ȝmཌ䛾␲ఝᅛయ㟁ゎ㉁⭷ 
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䛔䜛䚹䛥䜙䛻䚸ᕼᑡ㔠ᒓ䛷䛒䜛 In(䊢)䛚䜘䜃 Ga(䊢)䜢 Zn(䊡)䛸 Sn(ϫ)䛷⨨䛝᥮䛘䛯 Cu2ZnSnSe4 (CZTSe) ኴ㝧
㟁ụ䛿䚸䛥䜙䛺䜛ప䝁䝇䝖໬䛜ᮇᚅ䛥䜜䜛ḟୡ௦ᆺኴ㝧㟁ụ䛸䛧䛶◊✲䛜㐍䜑䜙䜜䛶䛔䜛䚹䛣䜜䜙䛾ග྾཰ᒙ䛷
䛒䜛 CIS/CIGS䛚䜘䜃 CZTSeⷧ⭷䛾స〇䛻䛿㧗ẘᛶ䛛䛴㧗ᣑᩓᛶ䛾 H2Se䜢⏝䛔䛯㧗 䝉䝺䞁໬䝥䝻䝉䝇䛜
୙ྍḞ䛷䛒䜚䚸Ᏻ඲㠃䛚䜘䜃䝁䝇䝖㠃䛷䛾ᨵⰋ䛜ᚲせ䛸䛥䜜䜛䚹ᮏ◊✲ᐊ䛷䛿䚸H2Se 䛸ẚ㍑䛧䛶పẘᛶ䛷䛒䜛
᭷ᶵ㔠ᒓ Se䜢⏝䛔䛯㉸⮫⏺ὶయ䝉䝺䞁໬䝥䝻䝉䝇䛻䜘䜚䚸ప 䛷䛾 CIS ⷧ⭷䛾స〇䛻ᡂຌ䛧䛶䛚䜚䚸ᮏ◊✲
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㻌 ᅗ 3.1 䛻䚸⭷୰⤌ᡂ䛾᫬㛫ኚ໬䜢♧䛩䚹ຍ⇕㛤ጞ䛛䜙㉸⮫
⏺ᐃᖖ≧ែ䜎䛷䛾᫬㛫䛸䛧䛶䚸඲᮲௳䛷⤫୍䛧䛶 10 minタ䛡
䛶䛔䜛䛯䜑䚸ᶓ㍈䛾཯ᛂ᫬㛫䛾㛤ጞ䜢-10 min 䛸䛧䛶䛔䜛䚹㉸⮫⏺ᐃᖖ≧ែ䛻㐩䛩䜛཯ᛂ᫬㛫 0 min ௜㏆䛷
Se㔞䛜ᛴ⃭䛻ቑຍ䛧䚸15 min䛾᫬Ⅼ䛷 Se䛾ྲྀ䜚㎸䜏䛜䜋䜌᏶஢䛧䛶䛔䜛䛣䛸䛜䜟䛛䜛䚹15 min௨㝆䛿䜋䛸䜣
䛹⤌ᡂኚ໬䛜⏕䛨䛪䚸Se䛜㐣๫䛻ሁ✚䛩䜛䜘䛖䛺⌧㇟䛿䜏䜙䜜䛺䛛䛳䛯୍᪉䚸XRD䛾⤖ᯝ䛛䜙䚸30 min䛾᫬
Ⅼ䛷 Cu-In⏤᮶䛾䝢䞊䜽䛜ᾘኻ䛧༢┦䛾 CuInSe2䛜⏕ᡂ䛩䜛䛣䛸䛜䜟䛛䛳䛶䛚䜚䚸15 min䛛䜙 30 min䜎䛷䛾㛫
䛻 Se䛾ᅛ┦ෆᣑᩓ䛚䜘䜃 CuInSe2䛾⤖ᬗᡂ㛗䛜⏕䛨䛶䛔䜛䛣䛸䛜♧၀䛥䜜䜛䚹 













































ᅗ 3.1 CIS⭷୰⤌ᡂ䛾᫬㛫ኚ໬ 
ᅗ 3. 2㻌 Se୰㛫య䛾 1H NMR 䝢䞊䜽䛾
✚ศ್䛾᫬㛫ኚ໬ 
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㻟㻙㻞㻚㻌 ㉸⮫⏺ὶయ䝉䝺䞁໬཯ᛂ䜢⏝䛔䛯 㻯㼆㼀㻿㼑 ⷧ⭷䛾స〇㻌
䝇䝟䝑䝍ἲ䛻䜘䛳䛶 Mo 䜢⵨╔䛧䛯䜺䝷䝇ᇶᯈୖ䛻䚸䝇䝢䞁䝁䞊䝖ἲ䛻䜘䜚సᡂ䛧䛯 CuO-ZnO-SnO2 ⷧ⭷䜢๓
㥑య䛸䛧䚸㉸⮫⏺䜶䝍䝜䞊䝹(scEtOH)୰䛷䝉䝺䞁໬䛩䜛䛣䛸䛷 CZTSe ⷧ⭷䜢స〇䛧䛯䚹䝉䝺䞁※䛸䛧䛶䛿᭷ᶵ
㔠ᒓ Se 䛾௦䜟䜚䛻䚸Ᏻ౯䛛䛴ప᥹Ⓨᛶ䛷䛒䜛䛯䜑྾ධ䛾ᜍ䜜䛜ᑡ䛺䛔 SeO2 䜢฼⏝䛧䛶䛔䜛䚹཯ᛂ ᗘ䛿




䞊ศᩓᆺ X⥺ศᯒ(EDX)䛾⤖ᯝ䛛䜙ⷧ⭷䛾⤌ᡂẚ䛿䚸Cu : Zn : Sn : Se 
=2.36 : 0.89 : 0.94 : 3.81 䛷䛒䜚䚸໬Ꮫ㔞ㄽ⤌ᡂ䛻㏆䛔 Cu2ZnSnSe4ⷧ⭷
䛜స〇䛷䛝䛯䛣䛸䛜☜ㄆ䛥䜜䛯䚹 
⯆࿡῝䛔䛣䛸䛻䚸᭱⤊ⓗ䛻స〇䛥䜜䛯 Cu2ZnSnSe4ⷧ⭷䛛䜙䛿䚸๓㥑య




 ᅗ 3.3  CZTSeⷧ⭷ࡢ SEM⏬ീ
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࠙◊✲άືሗ࿌ࠚᅛయ࢖࢜ࢽࢡࢫ࣭ࢹࣂ࢖ࢫ◊✲ศ㔝 䠄2012䠊1䡚2012䠊12䠅
ᩍ ᤵ 䠖㞵⃝ ᾈྐ
ㅮ ᖌ 䠖ඵ௦ ᆂྖ
ຓ ᩍ 䠖୰ᮧ ᓫྖ
ᢏ ⾡ ⿵ బ ဨ 䠖ᮾᾏᯘ ὒỤ, ఀ⸨ ༓ᜨ, బ䚻ᮌ ⨾᝴, ᪂஭ ⴥᏊ
NEDO◊✲ဨ 䠖ᆏᮏ ṇ
኱ Ꮫ 㝔 ⏕ 䠖⋤ ⰾ(D2)
Ꮫ 㒊 Ꮫ ⏕ 䠖኱ụ ㄹ(B4), Ώ㑔 ಇᶞ(B4), ௒஭ ⋞⾜(B3),
ᒸᮏ ᝆభ(B3)








 2008 ᖺᗘ䛛䜙ཧ⏬䛧䛶䛔䜛 NEDO ጤク◊✲䛂ᅛయ㓟໬≀ᙧ⇞ᩱ㟁ụ䝅䝇䝔䝮せ⣲ᢏ⾡㛤Ⓨ஦ᴗ䠋⪏ஂ
ᛶ䞉ಙ㢗ᛶྥୖ䛻㛵䛩䜛ᇶ♏◊✲䛃䛻䛚䛔䛶䛿䠈ᅛయ㓟໬≀ᙧ⇞ᩱ㟁ụ䠄SOFC䠅䛾ᶵᲔⓗಙ㢗ᛶ䛾ホ౯䜢
⥅⥆䛧䛶⾜䛳䛶䛝䛯䠊䜎䛯 2011 ᖺᗘ䛻᥇ᢥ䛥䜜䛯 JST-CREST䛂ᐇ⎔ቃィ 䛻ᇶ䛵䛟㧗 㟁ᴟ䛾⏺㠃㡿ᇦ䜶
䞁䝆䝙䜰䝸䞁䜾䛃䠈JST 䛥䛝䛜䛡䛂㧗ຠ⋡䜶䝛䝹䜼䞊ኚ᥮䛻ྥ䛡䛯㠉᪂ⓗ䜲䜸䞁ᶵ⬟⏺㠃タィ䛃䠈⛉Ꮫ◊✲㈝⿵
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䝢䞁䜾ᢏ⾡䜢 LIB 䛾䛭䛾ሙィ 䛻㐺⏝䛩䜛䛣䛸䛻䜘䜚䠈LIB 䛾ṇᴟྜ๣୰䛻䛚䛡䜛཯ᛂศᕸ䛾䝬䜲䜽䝻䝯䞊䝍
䞊䛾఩⨨ศゎ⬟䛷䛾ホ౯䛻ᡂຌ䛧䛯䠊䛥䜙䛻௒ᖺᗘ䛿䠈ᚑ᮶䛭䛾ሙ ᐃ䜈䛾㐺⏝䛜㞴䛧䛔䛸䛥䜜䛶䛝䛯㌾ X
⥺྾཰ศග䛾䛭䛾ሙィ ໬䜒⾜䛳䛯䠊䛣䜜䛻䜘䜚䠈SOFC ✵Ẽᴟೃ⿵䛷䛒䜛䝨䝻䝤䝇䜹䜲䝖ᆺ䝷䞁䝍䞁䝁䝞䝹䝖
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ᅗ㻝.   Li 㐣 ๫ 䛾 LiCoO2 ⢊ ᮎ 䛾 7Li 
MAS-NMR䝇䝨䜽䝖䝹䚹MASᅇ㌿ᩘ 12kHz䚹
࠙◊✲άືሗ࿌ࠚ ᅛయ࢖࢜ࣥ≀⌮◊✲ศ㔝㻌 (2012. 1㹼2012. 12㸧㻌
ᩍ ᤵ 㸸Ἑᮧ ⣧୍ 
ຓ ᩍ 㸸᱓⏣ ┤᫂, Ṋ㔝 ᖾ㞝, 㧗ᶫ ⣧୍ 
༤ኈ◊✲ဨ 㸸ᒾ஭ Ⰻᶞ, Hellar Nithya, Jeyapandian Malathi, Ṋᕝ ⋹἞  
⏘Ꮫᐁ㐃ᦠ◊✲ဨ 㸸ᯇ⏣ ᗣᏕ 
஦ົ⿵బဨ 㸸᪩ᆏ ࡉࡺࡾ 
኱ Ꮫ 㝔 ⏕ 㸸Mohammed Tareque Chowdhury, ▼ᕝ ᾈ⣖, ኱ᕝ ❳ᚨ,  
⸨ᮏ ኱ᆅ(⢭⳹኱Ꮫ␃Ꮫ୰) , Ἀ ⱥ㔛㤶, 
ΎỈ Ⰻ௓(KTH␃Ꮫ୰) 
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䛭䛾௚䛻ᮏᖺᗘ䛿䚸௦⾲ⓗ䛺㑄⛣㔠ᒓ㓟໬≀䛾ṇᴟᮦᩱ䛷䛒䜛 LiCoO2䛾ᒁᡤḞ㝗ᵓ㐀䛾ゎᯒ䜢 7Liᅛ
య㧗ศゎ⬟ NMR ᐃ䛸㟁Ꮚ䝇䝢䞁ඹ㬆䠄EPR䠅䜢⏝䛔䛶ゎᯒ䛧䛯䚹ᅗ 1䛿 7Li᰾䛾ᅛయ㧗ศゎ⬟ NMR䝇䝨
䜽䝖䝹䜢♧䛩䚹⌮᝿ⓗ䛺 LiCoO2⤖ᬗᵓ㐀䛷䛿 0 ppm௜㏆䛾༢୍䝢䞊䜽䜢♧䛩䛜䚸ᐇ㝿䛾 LiCoO2ヨᩱ䛷䛿䝃
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ᙧᡂ䛧䛯↝⤖㖔䜢ᑐ㇟䛻䛧䚸཯ᛂゎᯒ䜢⾜䛳䛯䚹䜺䝇┦䛾ᡂศ䛿 &2&21 ⣔䛸 ++21 ⣔䚸
&2&2++21 ⣔䛸䛧䛶䚸ΰྜẚ䜢ㄪᩚ䛧௵ព䛾㑏ඖᛶ䜢୚䛘䛯Ẽὶ䛻䜘䜛㑏ඖ≉ᛶ䜢 ᐃ䛧䛯䚹䛥䜙䛻
+䛾Ꮡᅾ䜢⪃៖䛧䚸䝅䝣䝖཯ᛂ䛻䜘䜛 &я+䛾஺᥮཯ᛂ䛾ᙳ㡪䜢᳨ウ䛧䛯䚹
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)URQWKHDWLQJ )URQWGHWHFWLRQ /DVHU )ODVK 0HWKRG 䛷䛒䜛䚹௒ᖺᗘ䛿䚸ᮏᡭἲ䜢⏝䛔䛶䚸ᖜᗈ䛔⤌ᡂ䛾
$O2&D21D2 䜢ྵ䜐ከ䛟䛾⌛㓟ሷ⼥య䛾⇕ఏᑟ⋡䜢 ᐃ䛧䛯䚹 6ODJ$ PRO $O2䚸 
PRO &D2䚸   PRO 6L2 䚸 6ODJ%
 PRO $O2 䚸  PRO 1D2 䚸
 PRO 6L2䚸 6ODJ&  PRO
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⤌ᡂ䛾㓟໬≀䛸ᅛయ㕲䛷ᣑᩓᑐ䜢సᡂ䛧䚸⇕ฎ⌮䛻䜘䜚⏺㠃㏆ഐ䛷㉳䛣䜛཯ᛂ䜢ㄪᰝ䛧䛯䚹ᐇ㦂䛿
)H0Q6L6 ⁐㗰䛸ᖹ⾮䛩䜛⤌ᡂ䛾 0Q26L2)H26 㓟໬≀䜢సᡂ䛧䚸䛭䜜䜢ྠ䛨⤌ᡂ䛾ᅛయ㕲䛻ᇙ䜑㎸䜏
⇕ฎ⌮䜢᪋䛧䛯䚹䛭䛾⤖ᯝ䚸ᅗ  䛾䜘䛖䛻ᅛయ㕲ഃ⏺㠃䛻ᚤᑠ䛺⢏Ꮚ䠄㓟໬≀ཪ䛿㓟◲໬≀䠅䛜ᯒฟ䛧䛶䛔䜛
㡿ᇦ䠄33=䠖3DUWLFOH 3UHFLSLWDWLRQ =RQH䠅䛜⏕ᡂ䛧䚸䛭䛾ᖜ䛿㓟໬≀୰䚸ཬ䜃䚸ᅛయ㕲୰䛾 6⃰ᗘ䛻ᙳ㡪䛥䜜䜛














33= ᅗ 㻌 ⢏Ꮚᯒฟ㡿ᇦ䛾ᖜ䛸㓟໬≀୰ 6 ⃰ᗘ䛾㛵ಀ
䛻ཬ䜌䛩ᅛయ㕲୰ 6⃰ᗘ䛾ᙳ㡪







༤ኈ◊✲ဨ㸸Mariusz Grabda, Ruslan Sergiienko, Sylwia Oleszek
◊ ✲ ဨ㸸ⴱཎ ಇ௓, ᑠ㔝ᑎ ┤⨾, ኱ᶫ ᖾᏊ, ఀ⸨ ⨾⥴,
ᒣᮏ ⿱⨾, ▼⩚᰿ Ύຍ, 㕥ᮌ ᬛᏊ, 㧘ᶫ ⨾⏤⣖,
బ⸨ ┿ᶞᏊ㸪బ⸨ ࿴⨾
◊ ✲ ⏕㸸࿘ ⋢Ύ, Fan Yong
኱ Ꮫ 㝔 ⏕㸸ᑠἨ⌶ဢ, Ọ஭ ⇠ᩥ, Mrutyunjay Panigrahi,
⢑㇂ ගᕼ, ᫬⏣ ⿱ḟ㑻
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 
䛆◊✲άືሗ࿌䛇㻌 ㌾㹖⥺㢧ᚤィ ◊✲ศ㔝㸦㸬㹼㸬㸧㻌
ᩍ㻌 㻌 㻌 㻌 ᤵ䠖ᰗཎ⨾ᘅ㻌
෸㻌 㻌ᩍ㻌 ᤵ䠖Ụᓥ୔㞝㻌
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኱ Ꮫ 㝔 ⏕㸸᳃ᕝ኱㍜(㹼2012.3)㸪㉺㇂⩧ᝅ(㹼2012.3)㸪
Md. Mahbubul Haqueబ㔝ຊஓ(㹼2012.3)㸪
㐟బ㑳┿(㹼2012.3)㸪㰻⸨Ὀᶞ

































研 究 活 動 報 告 92
































































෌⏕ീ䛛䜙ヨᩱ⾲㠃㟁఩ 25 V 䜢ồ䜑䛯䠊䜎䛯
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1) J. Liu, H. Isshiki, K. Katoh, T. Morita, B. K. Breedlove, M. Yamashita, T. Komeda, First Ob
servation of a Kondo Resonance for a Stable Neutral Pure Organic Radical, 1,3,5-Triphenyl-6-o
xoverdazyl, Adsorbed on the Au(111) Surface, J. Am. Chem. Soc. 135 (2013) 651-658. 
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T. Komeda, H. Isshiki, J. Liu, K. Katoh, M. Shirakata, B. K. Breedlove, M. Yamashita, Variat
ion of Kondo Peak Observed in the Assembly of Heteroleptic 2,3-Naphthalocyaninato Phthalocyan



































































N-dodecylacrylamide(DDA)䛸 2-acrylamide-2-methyl propanesulfonate(AMPS)䚸 acrylic acid(AA)䚸 4-vinyl 
pyridine(Vpy)䚸䜢䛭䜜䛮䜜䝷䝆䜹䝹ඹ㔜ྜ䛧䚸p(DDA/AMPS)䚸p(DDA/AA)䚸p(DDA/Vpy)䜢ྜᡂ䛧䛯䚹䜎䛯䚸













㻡㻚 Synthesis and Cross-linking of Silsesquioxane-Based Hybrid Polymers 
  In order to obtain good film formation ability and stability of the polymer, the design and structures of these 
hybrid polymers should be carefully examined. In this study, silane terminated tetramethylcyclotetrasiloxane 
(TMCS), polydimethylsiloxane (PDMS), double-decker-silsesquioxane (4HDDSQ), vinyl-terminated 
double-decker-silsesquioxane (2VDDSQ), and organic divinylbenzene (DVB) monomers were selected. 
Organic-inorganic hybrid polymers were synthesized by carrying out Pt-catalyzed hydrosilylation reaction. In 
order to prepare freestanding film, polymer solution was spread on a polyimide film using the Doctor blade 
method, and then cured at room temperature then at 200ûC through a step-by-step upsurge. The polymer films 
were characterized using GPC, NMR, FT-IR, TGA and UV-Vis spectrophotometer. The 2VDDSQ-TMCS, 
4HDDSQ-DVB and TMCS-2VDDSQ-PDMS polymers were successfully synthesized by varying the monomer 
ratio and the total monomer concentration to avoid gelation. Synthesized polymers were viscous-liquid and 





. It was found that the thermal heating and humidity conditions were important factors for the 
formation of silanol groups. The details of the thermal, mechanical and optical properties of the films are now 
under investigation. 
 
㻢㻚 Ferroelectric Nanocapacitors of Poly(vinylidene fluoride) Langmuir-Blodgett Nanofilms for Nonvolatile 
Memories
Semi-crystalline poly(vinylidene fluoride) (PVDF) has at least four crystal conformations, out of which, 
all-trans polar ȕ phase with the largest spontaneous polarization is responsible for the ferroelectrics of PVDF, 
which indicates that it is crucial to enhance the content of ȕ-phase crystals as much as possible, but suppress Į 
phase for a better ferroelectricity. We successfully transferred non-amphiphilic PVDF Langmuir films onto 
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various substrates by Langmuir-Blodgett (LB) technique assisted by tiny amount poly(N-dodecylacryamide) 
(pDDA). The mixed monolayer is stabilized by a help of the excellent properties of the two-dimensional 
hydrogen bonding network formed between amide groups in pDDA. The obtained PVDF LB nanofilms were 
demonstrated with dominant ȕ-phase PVDF crystals, more than 95%, precisely controllable film thickness by 
several nanometers, and adjustable surface morphologies. PVDF LB nanofilms were used to construct 
ferroelectric nanocapacitors, which showed very high polarization values. Even at an ultrathin film of 35 nm, we 
also observed ferroelectricity in the nanocapacitors. In addition, the fatigue properties of them are also checked. 






䛷䛿䚸DDSQ-4H 䛾ഃ㙐䛻ferrocene ཬ䜃pyrene䜢ᑟධ䛧䛭䛾㟁Ẽ໬Ꮫ≉ᛶ䜢ホ౯䛧䛯䚹DDSQ-4FePy 䛿1 
䛴䛾DDSQ 䝁䜰䛻ferrocene 䛸pyrene 䛜ᑟධ䛥䜜䛶䛚䜚䚸DDSQ-4Fe 䛿ferrocene 䛾䜏䛜ᑟධ䛥䜜䛶䛔䜛䚹
DDSQ-4FePy䛸DDSQ-4Fe 䛻㛵䛧䛶䚸Pt wire 䜢స⏝ᴟ䚸Ag wire 䜢ཧ↷ᴟ䚸Pt ᯈ䜢ᑐᴟ䛸䛧䚸0.1 M 
NaClO4/THF ⁐ᾮ୰䜢⏝䛔䛶䜾䝻䞊䝪䝑䜽䝇୰䛷CV  ᐃ䜢⾜䛳䛯䚹 ᐃ⠊ᅖ䛿-0.5 V䡚+1.3 V 䛷⾜䛳䛯䛸




































㻝㻝㻚 Fiber Optic Sensors for Oxygen Detection Based on Luminescent Polymer Nanosheets 
  Optical oxygen sensors are mainly based on the principle of luminescence quenching. The research focuses on 
the development of the fiber sensor with ultrathin polymer nanosheets assisted with the Langmuir-Blodgett 
technique. Amphiphilic copolymer containing platinum-porphyrin was synthesized by radical polymerization. A 
plastic optical fiber was successfully coated with the polymer nanosheets. The luminescence intensity of the 
nanosheet significantly changes as a function of oxygen concentration at emission wavelength of 660 nm. A 
linear relationship between 4% and 40% of [O2] was obtained, indicating that the p(DDA/PtTPP) is a good 
material for oxygen sensing. We also successfully prepared the sensing layers on the optical fibers and had 
measured the emission intensity of polymer nanosheets. The enhancement enables us to introduce either a 
phase-shift or time-dependent parameter to invent an accurate measurement method to detect the oxygen 


























































ග䝇䝨䜽䝖䝹䠄Oem = 610 nm䠅䛸㔠ᒓ䝘䝜⢏Ꮚ䛾LSPR䝇䝨䜽䝖䝹䠄O(Ag) = 430
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኱ Ꮫ 㝔 ⏕㸸᯽ཎ㐍ᒾᮧ᣺୍㑻ఀ⸨ோ Khanin Nueangnoraj, 
▼஭Ꮥᩥᑠ㔝Ⰻ㈗⢑ቨ㝯ᩄ㎸ᒣᣅ
ᚋ⸨ᆂྖᑠᯘಇ௓ᒣᮏ᱁ஂ





























ᅗ 2. FDH(ᕥ)ཬ䜃 BOD(ྑ)ᅛᐃ໬㓝⣲㟁ᴟ䛾 CV᭤⥺
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௜㏆䛷㈇䛾㟁ὶ䛜⏕䛨䜛䛣䛸䛜☜ㄆ䛥䜜䛯㸦ᅗ 2㸧ࠋ䛣䛾䛣䛸䛛䜙䚸ᅛᐃ໬䛥䜜䛯䛭䜜䛮䜜䛾㓝⣲䛿 CAAO䝘䝜
⣽Ꮝෆ䛷ᇶ㉁䛸཯ᛂ䛧䚸Ⅳ⣲⭷䛾㞟㟁య䛻┤᥋ⓗ䛻㟁Ꮚ䜢ఏ㐩䛧䛶䛔䜛䛣䛸䛜♧䛥䜜䛯䚹䛣䜜䜙䛾㟁ᴟ䜢⤌䜏








䝘䝜ヨ㦂⟶(CNTTs䠖ෆᚄ 25 nm)䜢⏝䛔䛶䚸䝘䝜✵㛫䛻䛚䛡䜛 Aȕ䛾⥺⥔ᙧᡂ䛾ᢚไຠᯝ䜢ㄪ䜉䛯䚹 
୍ḟඖ䝘䝜⣽Ꮝ䜢ᣢ䛴䜰䝹䝭䝙䜴䝮㝧ᴟ㓟໬(AAO)⓶⭷⾲㠃䜢䜰䝉䝏䝺䞁 CVD 䛻䜘䜚Ⅳ⣲⿕そ䛧䚸እ⾲㠃
Ⅳ⣲䜢㓟⣲䝥䝷䝈䝬䛷㝖ཤᚋ䛻 AAO 䜢䜰䝹䜹䝸䛷⁐ゎ㝖ཤ䛩䜛䛣䛸䛷 CNTTs 䜢స〇䛧䛯䚹pH7.4 䛾䝸䞁㓟⦆
⾪ᾮ୰䛻 Aȕ 䜢⁐ゎ䛥䛫䚸CNTTs 䜢ຍ䛘䛶䛛䜙 1䡚3 ᪥㛫䛾䜰䝭䝻䜲䝗⥺⥔ᙧᡂ㐣⛬䜢㏱㐣ᆺ㟁Ꮚ㢧ᚤ㙾
(TEM)ほᐹ䛸䚸⥺⥔ᙧᡂ䛾᳨ฟ䛻⏝䛔䜙䜜䜛䝏䜸䝣䝷䝡䞁 T䛾⺯ග ᐃ䛻䜘䛳䛶ㄪ䜉䛯䚹㻌
ᅗ 3(a)䛾TEMീ䜘䜚䚸Aȕ䜢⁐ゎ䛥䛫䛶䛛䜙 2᪥ᚋ䛾䝸䞁㓟⦆⾪ᾮ୰䛻䛚䛔䛶䚸↓ᩘ䛾⥺⥔ᙧᡂ≀䛜ほᐹ䛥
䜜䛯䚹୍᪉䚸CNTTs 䜢ῧຍ䛧䛯䝸䞁㓟⦆⾪ᾮ୰䛷䛿䚸ᅗ 3(a)䛾䜘䛖䛺⥺⥔ᙧᡂ䛿ぢ䜙䜜䛺䛛䛳䛯䚹ᅗ 3(b)䛾
TEM ീ䛛䜙䚸CNTTs 䛾ෆ㒊䛻ᡥᖹ≧䛾จ㞟య䛜ෆໟ䛥䜜䛶䛔䜛ᵝᏊ䛜☜ㄆ䛥䜜䛯䛜䚸CNTTs 䛾䝘䝜✵㛫ෆ
䛻䛿ᅗ 3(a)䛾䜘䛖䛺⥺⥔ᙧᡂ≀䛿ほᐹ䛥䜜䛺䛛䛳䛯䚹䛣䛾䛣䛸䛛䜙䚸䝸䞁㓟⦆⾪ᾮ୰䛾Aȕ䝰䝜䝬䞊䚸䛒䜛䛔䛿⥺













ᅗ 3. (a) Aȕ⁐ゎ 2᪥ᚋ䛾䝸䞁㓟⦆⾪ᾮ୰䛾ᙧᡂ≀ཬ䜃(b) CNTTsῧຍ Aȕ⁐ゎ 2᪥ᚋ䛾䝸䞁㓟⦆⾪ᾮ୰䛻ศᩓ
䛥䛫䛯 CNTTs䛾 TEMീ (c) Aȕ⁐ゎ 3᪥䜎䛷䛾⺯ගᙉᗘኚ໬ 
















⤯ ⦕ ᛶ 䛾 [Ni(dmit)2] ሷ 䛻 (m-FAni+)(dibenzo 
[18]crown-6)ศᏊ䝻䞊䝍䞊ᵓ㐀䜢ᑟධ䛧䛯᭷ᶵᙉㄏ㟁
య䛾㛤Ⓨ䜢᪤䛻ሗ࿌䛧䛶䛔䜛䚹ᮏ◊✲䛷䛿䚸䝣䝑⣲ᇶ




 Anilinium (Ani+)䛸 fluoroanilinium (FAni+)䜢䜹䝏䜸
䞁䛸䛩䜛ᑟ㟁ᛶ䛾 㻝㻦㻟 ሷ䛾⤖ᬗᵓ㐀䛸≀ᛶ䜢ホ౯䛧䛯䛸䛣䜝䚸(p-FAni+)([18]crown-6)[Ni(dmit)2]3 (1)䛚䜘䜃
(Ani+)([18]crown-6)[Ni(dmit)2]3 (2)䛻䛚䛔䛶䚸䜹䝏䜸䞁䛾ศᏊᅇ㌿㐠ື䛸㐃ື䛧䛯ఏᑟᛶ䛚䜘䜃☢ᛶ䛾ኚ໬
䛜ほ 䛥䜜䛯䚹⤖ᬗ 1䛾䝴䝙䝑䝖䝉䝹䛾 a㍈ᢞᙳᅗ㸦ᅗ㸰a㸧䛛䜙䚸䜹䝏䜸䞁䛸䜰䝙䜸䞁䛜 c㍈᪉ྥ䛻ᒙ≧䛻㓄









































ᅗ䠎. (p-FAni+)([18]crown-6)[Ni(dmit)2]3 ⤖ᬗ䠄1䠅䛾T = 100 K䛻䛚䛡䜛⤖ᬗᵓ㐀䛸ఏᑟᛶ䛚䜘䜃☢Ẽ≀ᛶ䚹a) 䝴
















-1䛷䛒䜚䚸άᛶ໬䜶䝛䝹䜼䞊䛿 70~100 meV⛬ᗘ䛷䛒䛳䛯㸦ᅗ㸰c㸧୍ࠋ ᪉䚸☢໬⋡䛾 ᗘ౫Ꮡᛶ䛷
䛿䚸ศᏊᅇ㌿㐠ື䛾᭷↓䛻㛵ಀ䛧䛯≉ᚩⓗ䛺ኚ໬䛜ฟ⌧䛧䛯䚹ศᏊᅇ㌿㐠ື䛾Ꮡᅾ䛧䛺䛔 3 䛸 4䛷䛿䚸୍ḟ
ඖ䝝䜲䝊䞁䝧䝹䜾཯ᙉ☢ᛶ㙐䝰䝕䝹䛷෌⌧ྍ⬟䛺☢ᛶ䛜ฟ⌧䛧䚸ศᏊᅇ㌿㐠ື䛾Ꮡᅾ䛩䜛Ani+䛸 p-FAni+䜢
ྵ䜐⤖ᬗ 1䛸 2䛷䛿䚸~150 K䛻☢໬⋡䛾ᴟ኱䜢♧䛧䚸᪤Ꮡ䛾☢Ẽ䝰䝕䝹䜢⏝䛔䛯䝣䜱䝑䝔䜱䞁䜾䛷䛿 ᐃ⤖ᯝ














㻌 ඾ ᆺ ⓗ 䛺 ༢ ศ Ꮚ ☢ ▼ 䛷 䛒 䜛
[Mn12O12(CH3COO)16(H2O)4]䛻䛚䛡䜛᭷ᶵ
㓄 ఩ Ꮚ 䜢 䚸 ᴟ ᛶ 㓄 ఩ Ꮚ 䛷 䛒 䜛
m-fluorobenzoate (m-FBA)䛚䜘䜃䝆䝣䝹䜸
䝻䝯䝏䝹䜰䝉䝔䞊䝖 (CHF2COO)䛻䛧䛯䚸








⤖ᬗ 6䛾 T = 1.8 K䛻䛚䛡䜛☢໬᭤⥺䛿䚸༢ศᏊ☢▼䛻≉ᚩⓗ䛺䝇䝔䝑䝥≧䛾䝠䝇䝔䝸䝅䝇䜢♧䛧䚸䝇䝢䞁᭱
㓄ྥ䛾άᛶ໬䜶䝛䝹䜼䞊䛸⦆࿴᫬㛫䛿䚸49 cm-1䛸 3.4 × 10í8 s䛷䛒䛳䛯䠄ᅗ䠏b䠅䚹୍᪉䚸⤖ᬗ 6䛾ㄏ㟁⋡䛾 
ᗘ䠉࿘Ἴᩘ౫Ꮡᛶ䛷䛿䚸~100 K (X-⦆࿴)䛸~220 K(Y-⦆࿴)䛻H2䛾䝢䞊䜽䛜ฟ⌧䛧䠄ᅗ䠏c䠅䚸䜎䛯ᑐᛂ䛩䜛 ᗘ








b) T = 1.8 K䛻䛚䛡䜛☢໬䠉☢ሙ䝠䝇䝔䝸䝅䝇᭤⥺䛸c) ㄏ㟁⋡䛾
ᐇ㒊H1 䠄ୖᅗ䠅䛸⹫㒊H2 㸦ୗᅗ䠅䛾 ᗘ䠉࿘Ἴᩘ౫Ꮡᛶ䚹 
b
c










኱ Ꮫ 㝔 ⏕㸸㔠Ꮚ࿘ᐩᒸ㎮ᘺ⏣ཱྀ᛭ఀᮾ㥴ஓᑠᯘ⩧
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༤ ኈ ◊ ✲ ဨᐊᓮႛஅ
኱ Ꮫ 㝔 ⏕ᒣᓮⱥᩘ㰺⸨♸ኴ⚄㔝㐩ဢ㜿㒊㈼ኴ㑻
㔠ཎ㞞᫭ᯇỌග⏤



























䝇ᗂ⏕䛾 SEMീ (Bar; 100 µm) 
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㻝㻚㻌 Na-Si⼥ᾮ䜢฼⏝䛧䛯 Nbᯈ⾲㠃䜈䛾 NbSi2⿕そ䛾స〇㻌
㻌 NbSi2䛿㔠ᒓ Nb ༢య䜘䜚䜒㓟໬䛥䜜䛻䛟䛔䛣䛸䛜▱䜙䜜䛶䛔䜛䠊䛣䜜䜎
䛷䛾◊✲䛷㔠ᒓ䜿䜲໬≀䛾⢊ᮎ䜔↝⤖య䛾ప ྜᡂ䛻ຠᯝ䛜䛒䛳䛯
Na–Si⼥ᾮ䜢฼⏝䛧䛯ྜᡂἲ䜢⏝䛔䛶䠈Nbᯈୖ䜈䛾 NbSi2⿕⭷స〇䜢
ヨ䜏䛯䠊Nbᯈ䜢 Na–Si⼥ᾮ䛸䛸䜒䛻 900~1200 K䛷 12~24 hຍ⇕䛩䜛䛣




䛿኱Ẽ୰ 1700 K, 10 h䛾ຍ⇕䛷䜒ෆ㒊䛾 Nbᯈ䛾⪏㓟໬ಖㆤ⿕⭷䛸䛧䛶ᶵ⬟䛧䛯䠊 

㻞㻚㻌Li䜔 Na䜢฼⏝䛧䛯㑄⛣㔠ᒓⅣ໬≀䛾ప ྜᡂ㻌
Li䛚䜘䜃 Na⼥ᾮ䛻ᑐ䛩䜛 C䛾⁐ゎᗘ䛿䠈1073 K䛷䛭䜜䛮䜜⣙ 5 mol%䛚䜘䜃 2.3u10–2 mol%䛸ሗ࿌䛥䜜
䛶䛔䜛䠊Li䜔 Na䛻⁐ゎ䛧䛯 C 䜢㑄⛣㔠ᒓ䛸཯ᛂ䛥䛫䜛䛣䛸䛷䠈୍⯡䛻 1500 K௨ୖ䛾㧗 䛷ྜᡂ䛥䜜䜛㑄⛣
㔠ᒓⅣ໬≀䜢䜘䜚ప䛔 ᗘ䛷ྜᡂ䛩䜛䛣䛸䛜ᮇᚅ䛥䜜䛯䠊Ti䜔Mo䛾㑄⛣㔠ᒓ䛸C䛾ΰྜ⢊ᮎ䛛䜙䛺䜛ᡂᆺయ
䛻 Li䜔 Na䜢ຍ䛘䜛䛣䛸䛻䜘䜚䠈TiC䜔Mo2C䛾༢┦⢊ᮎヨᩱ䛜 1073–1173 K䛷ྜᡂ䛥䜜䛯䠊䛣䛾⏕ᡂ ᗘ䛿
ᅛ┦཯ᛂἲ䜘䜚䜒 300~350 Kప䛔䠊䜎䛯䠈ZrC䠈VC䠈NbC䠈TaC䠈Cr7C3䠈Mo2C䠈䛚䜘䜃 Mn23C6䛾⏕ᡂ䛜 Li䜔
Na 䜢ຍ䛘䜛䛣䛸䛷ಁ㐍䛥䜜䛯䠊୍᪉䠈Hf䠈W䠈Re䠈Fe䠈Ru–C ⣔䛷䛿䠈㔠ᒓⅣ໬≀䛾⏕ᡂ䛻ᑐ䛩䜛 Li 䜔 Na 䜢
ຍ䛘䛯ຠᯝ䛿䜋䛸䜣䛹ㄆ䜑䜙䜜䛺䛛䛳䛯䠊㔠ᒓⅣ໬≀䛾⏕ᡂ䛻㛵䛩䜛⇕ຊᏛⓗ䛺⪃ᐹ䛛䜙䠈Li 䜢⏝䛔䛯ྜᡂ






Fig. 1  SEM image of the cross section of 
the sample prepared by heating Nb plate in 
a Na–Si melt at 1200 K for 12 h. 
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Na–Mg–Sn⣔䛷≀㉁᥈ᰝ䜢⾜䛺䛔䠈᪂つ䝇䝈໬≀Na2MgSn䜢ྜᡂ䛧䛯䠊
༢⤖ᬗ䠴⥺ᵓ㐀ゎᯒ䛻䜘䜚䠈䛭䛾⤖ᬗᵓ㐀䛿䠈භ᪉ᬗ⣔(P63/mmc)䠈᱁
Ꮚᐃᩘ a = 5.0486(11) Å, c = 10.095(2) Å䛷䠈Fig. 2䛻♧䛩䜘䛖䛻Mg 䛸
SnཎᏊ䛷ᵓᡂ䛥䜜䜛 2[(MgSn)2–]䝝䝙䜹䝮᱁Ꮚᒙ䛜NaཎᏊ䜢ᣳ䜣䛷 c
㍈᪉ྥ䛻✚ᒙ䛧䛯 Li2CuAs ᆺ䛾⤖ᬗᵓ㐀䛷䛒䜛䛣䛸䜢᫂䜙䛛䛻䛧䛯䠊㟁
Ẽ᢬ᢠ⋡ ȡ䛿 100 K䛷 9.6 mȍ cm䛷䛒䜚䠈䛣䛾್䛿 ᗘ䛾ୖ᪼䛸䛸䛸䜒
䛻ᚎ䚻䛻ቑຍ䛧䠈360 K䛷᭱㧗್ 10.4 mȍ cm䜢♧䛧䛯ᚋ䠈 ᗘ䛾ቑຍ
䛸䛸䜒䛻ῶᑡ(635 K䛷 4.1 mȍ cm)䛧䛯䠊䝊䞊䝧䝑䜽ಀᩘ S䛿 300 K䛷
+390 µV K–1䜢♧䛧䠈 ᗘ䛾ୖ᪼䛸䛸䜒䛻ῶᑡ(430 K䛷+148 µV K–1)䛧䛯䠊S2/ȡ 䜘䜚ồ䜑䜙䜜䜛䝟䝽䞊䝣䜯䜽䝍䞊
䛾᭱኱್䛿 1.5×10–3 W m–1 K–2 (300 K)䛷䠈䛣䛾್䛿䠈㧗≉ᛶ䛾⇕㟁ᮦᩱ䛸䛧䛶▱䜙䜜䜛 Bi2Te3䛾್(4×10-3 W 
m–1 K–2, ᐊ )䛾⣙ 40 %䛷䛒䛳䛯䠊 
 
㻠㻚㻌 䝘䝖䝸䜴䝮䝩䜴Ⅳ໬≀ NaB5C䛾ྜᡂ䛸≉ᛶホ౯㻌
Albert 䜙(1999䠅䛜ሗ࿌䛧䛯䝘䝖䝸䜴䝮䝩䜴Ⅳ໬≀ NaB5C 䛿䠈㍍㔞ᵓ
㐀ᮦᩱ䛚䜘䜃㧗 ⇕㟁ᮦᩱ䛸䛧䛶฼⏝䛷䛝䜛ྍ⬟ᛶ䛜䛒䜛䠊ᮏ◊✲䛷
䛿䠈B 䛸 C䛾ΰྜ⢊ᮎᡂᆺయ䜢 Na⵨Ẽ୰ 1173 K䛷ຍ⇕䛩䜛䛣䛸䛷䠈
Fig. 3䛻♧䛩䜘䛖䛻ຍ⇕๓䛾ᡂᆺయ䛾ᙧ≧䜢ಖᣢ䛧䛯NaB5C䛾䝞䝹䜽
య䜢స〇䛩䜛䛣䛸䛻ᡂຌ䛧䛯䠊䛣䛾䝞䝹䜽య䛾䛛䛥ᐦᗘ䛿 1.51 Mg m–3




2.0~2.2 W m–1 K–1䛷䛒䛳䛯䠊䛣䜜䜙䛾್䛛䜙↓ḟඖᛶ⬟ᣦᩘ ZT䜢⟬
ฟ䛧䛯䛸䛣䜝䠈Fig. 4䛻♧䛩䜘䛖䛻 ᗘୖ᪼䛻䛸䜒䛺䛔 ZT䛾್䛿ቑຍ䛧䠈





㟁Ꮚ⥺ᅇᢡ䜢⾜䛳䛯䛸䛣䜝䠈ᇶᮏ཯ᑕ䛿ᩳ᪉ᬗ⣔(a = 5.8061(5) Å, b = 




䛯⤖ᯝ䠈Fig. 5 䛻♧䛩䜘䛖䛻 Si3N4ᅄ㠃య䛾஧㔜ᒙ[Si2N4]䛸 Sr/Eu 䛾஧㔜ᒙ
[(Sr0.94Eu0.06)Al1.2Si0.8N0.8O1.2]2䛜 b㍈᪉ྥ䛻஺஫䛻✚ᒙ䛩䜛ᇶᮏᵓ㐀䛜᫂䜙
䛛䛻䛥䜜䛯䠊 
Fig. 2  Schematic drawing of the crystal 
structure of Na2MgSn.  
㻝㻌㼙㼙㻛㼐㼕㼢
Compact body of B and C
NaB5C
Fig.3 Photographs of the compact 
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Fig.4 Temperature dependence of 
ZT for the NaB5C bulk sample.  
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⣙ 1Pm䚸ᅗ 1ᕥ䠅䛸㻹㼓⢏ෆ䛻ᯒฟ䛧䛯⢏≧䛾‽⤖ᬗ┦䠄⢏ᚄ䠖⣙ 100nm௨ୗ䚸ᅗ䠍ྑ䠅䛜☜ㄆ䛥䜜䛯䚹Mg䝬䝖
䝸䝑䜽䝇䛸≉ᐃ䛾᪉఩㛵ಀ䛜ㄆ䜑䜙䜜䜛‽⤖ᬗ⢏䜒䛒䜚䚸㻹㼓 ┦䛾 c㍈䛸‽⤖ᬗ┦䛾 2ᅇ㍈䛜୪⾜➼䚸䛣䜜䜎䛷
䛻ሗ࿌䛧䛯㛵ಀ䛸㢮ఝ䛧䛶䛔䜛䚹㻌
 
㻌 㻌 㻌  
㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 ᅗ䠍 Mg92Cd6Yb2ᢲฟᮦ䛾⤌⧊෗┿䠄TEM ᫂ど㔝ീ䠅㻌
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௦⾲౛䛸䛧䛶䚸ᅗ 2䛻䠏ඖ⣔㔠ᒓ㛫໬ྜ≀Al-Pd-Ni (Al75Pd25-xNix; x=0, )䜢๓㥑≀㉁䛸䛧䛶NaOHỈ⁐ᾮ䛷
䝸䞊䝏䞁䜾ฎ⌮䛧䛯ሙྜ䛾ྛヨᩱ䛾 XRD 䝟䝍䞊䞁䜢♧䛩䚹䛔䛪䜜䛾ሙྜ䛻䜒 Al 䛜㑅ᢥⓗ䛻⁐ฟ䛧䚸ẕ┦ྜ
㔠䛾ᵓ㐀䝟䝍䞊䞁䛿᏶඲䛻ᾘኻ䛧䚸䝤䝻䞊䝗䛺 FCCᵓ㐀䝟䝍䞊䞁䛜⌧䜜䛯䚹䛣䛾⤖ᯝ䛿䚸Ni⤌ᡂ䛜኱䛝䛟䛺䜛
䛾䛻ᚑ䛔ᅇᢡ䝢䞊䜽䛜㧗ゅᗘഃ䛻䝅䝣䝖䛧䛶䛔䜛䛣䛸䛛䜙 Pd-Ni 䛾ᅛ⁐య䛜ᙧᡂ䛥䜜䛶䛔䜛䛣䛸䜢♧䛧䛶䛔䜛䚹





















ᅗ䠏 㻌 ྛ⤌ᡂ Al-Pd-Ni 㔠ᒓ㛫໬ྜ≀䛾
(leachingᚋ)䛾 CO㓟໬≉ᛶ 
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㻟㻚㻌 䜰䝹䝭ᇶ Fᆺṇ஧༑㠃య‽⤖ᬗ䛻ᑐ䛩䜛᪂䛧䛔㏆ఝ⤖ᬗ䛾๰〇ཬ䜃䛭䛾ᵓ㐀ゎᯒ㻌






䛾Mn䛾௦䜟䜚 Cr 䛸 Fe䜢୍ᐃ䛾ẚ⋡䛷ΰྜ䛧䛯ሙྜ䛻㧗ḟ䛾㏆ఝ⤖ᬗ┦䠄❧᪉ᬗ䠈a = 40.5䊅䠈Pa3¯䠅䛜Ᏻᐃ
䛻ᙧᡂ䛩䜛䛣䛸䜢Ⓨぢ䛧䚸䠴⥺⤖ᬗᏛ䜢⏝䛔䛶䛣䛾≀㉁䜢ᵓᡂ䛩䜛ᇶᮏ䜽䝷䝇䝍ཬ䜃䛭䛾㓄ิᙧែ䜢᏶඲䛻Ỵ
ᐃ䛩䜛䛣䛸䛻ᡂຌ䛧䛯䚹 䛣䛾㏆ఝ⤖ᬗ䛿ᶆ‽ⓗ䛺 3/2㏆ఝ⤖ᬗ䛻ᑐ䛩䜛 2×2×2㉸ᵓ㐀䛸఩⨨௜䛡䜙䜜䜛䚹 












 Growth of large-grain Ag–In–Yb icosahedral quasicrystals and approximant crystals, C. Cui, A.P. Tsai,  
J. Alloys & Compounds 536(2912) 91-93. 
 Solidification of tin on quasicrystalline surfaces, A. Singh, H. Somekawa, Y. Matsushita, A.P Tsai,  
Philo. Mag. 92(2012)1106-1128.
 Dodecagonal tiling in mesoporous silica, C. Xiao, N.Fujita, K. Miyasaka, Y. Satomoto, O. Terasaki,  
Nature 487 (2012)349-353.




1. ୰㛫౯ᩘ≧ែ䜢ᣢ䛴 Yb ⣔‽⤖ᬗ䛾ᐇ⌧䚸⥥㈏ ᚭ, ᕝྡ ኱ᆅ, ⏫⏣ ᫭ᙪ, ⶧ Ᏻ㑥, ᨺᑕග㻌  No.3 
Vol. 25(2012)176-183. 
 ⛛ᗎ䛸䛿ఱ䛻䛛䜢ၥ䛖䇾‽⤖ᬗ䇿䚸⶧ Ᏻ㑥, ⛉Ꮫ 䠍᭶ྕ Vol. 82(2012)21-25.

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 
Fig.1 Thermal shielding effect of the 
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࠙◊✲άືሗ࿌ࠚ ↓ᶵᮦᩱ๰〇ࣉࣟࢭࢫ◊✲ศ㔝㸦2012. 1㹼2012. 12㸧
ᩍ ᤵ : ᇉⰼ ┾ே
෸ ᩍ ᤵ : ຍ⸨ ⱥᶞ
ຓ ᩍ : ᡭ᮰ ⪽Ꮚ, ᑠᯘ ு
࣏ࢫࢻࢡ◊✲ဨ(෸ᩍᤵ㸦◊✲≉௵㸧) : బ⸨ Ὀྐ
◊✲ᨭ᥼⪅ : Sudeshna Ray (~2012. 8) 
ඹྠ◊✲ဨ : 㧗ሯ ⿱஧(~2012. 3) 
኱ Ꮫ 㝔 ⏕ : ᳜⏣ ⣫୍㑻, Truong Quang Duc, 㔠 ⌇ᡂ, 㔠 ▱្,
➉⏣ ᭷ဏ, 㛗㇂ᕝ ㈗ᙪ, ྜྷཎ ኱㈗, బ⸨ ῟㈗,
㛬 ᬛἰ, 㰻⸨ ளᏘᏊ
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❅໬ฎ⌮䛧䛶䜒㓟໬≀䛾 BaTa2O6䛜ᚓ䜙䜜䜛䛾䛻ᑐ䛧䛶䠈Ba:Taẚ䜢 3:5 䛸䛧䛯㓟໬≀๓㥑య䜢❅໬ฎ⌮䛩䜛
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㻌
࠙◊✲άືሗ࿌ࠚ㻌 ࣮࣋ࢫ࣓ࢱࣝ◊✲ࢫࢸ࣮ࢩࣙࣥ㻌 䠄2012䠊1䡚2012䠊12䠅㻌
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᳨ド䛩䜛䛣䛸䛿ᅔ㞴䛷䛒䜚䚸ᩘᘧ䝰䝕䝹ゎᯒ䛜᭷ຠ䛺ᡭẁ䛸䛥䜜䛶䛔䜛䚹䛣䛾䜘䛖䛺⫼ᬒ䛛䜙䚸ᙜ◊✲ᐊ䛷䛿䚸
㧗⅔≉᭷䛾ᅛయ㐠ື䚸඘ሸᵓ㐀䜢⢭⦓䛻⾲⌧䛷䛝䜛ᩘ್䝰䝕䝹䛸䛧䛶㞳ᩓせ⣲ἲ(DEM: Discrete Element 
Method)䛻╔┠䛧䚸㧗⅔䜈䛾㐺⏝◊✲䜢㐍䜑䛶䛔䜛䚹䛥䜙䛻 DEM 䛻䜘䛳䛶ᚓ䜙䜜䜛඘ሸᒙ䛾᝟ሗ䜢㐃⥆య䝰
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䜘䜛 GRᠱ⃮ᾮ୰䛾 Fe䛾໬Ꮫ≧ែ䛚䜘䜃ᒁᡤᵓ㐀䛾ኚ໬䜢ㄪ䜉䛯䛸䛣䜝䚸GR୰䛾 Fe䛾໬Ꮫ≧ែ䛸ᒁᡤᵓ
㐀䛜ྠ᫬䛻ኚ໬䛧䚸Ỉ⁐ᾮ䜢௓䛧䛶 GR 䛜 lepidocrocite 䛻ኚ໬䛧䛶䛔䜛䛣䛸䜢᫂䜙䛛䛻䛧䛯䚹䜎䛯䚸␗✀䜲䜸䞁
䛸䛧䛶W䜲䜸䞁䜢ῧຍ䛧䛯GRᠱ⃮ᾮ䛾㓟໬㐣⛬䛻䛴䛔䛶䜒ㄪ䜉䚸Fe-K䛚䜘䜃W-L3྾཰➃䛾䛭䛾ሙX⥺྾









බ⛠⣧ᗘ 99.2%䛷ẚ㍑ⓗప⣧ᗘ䛾ᕷ㈍ Zr(O,N,C,Hf 䜢㝖䛟୙⣧≀ྜィ⃰ᗘ䛿⣙ 0.6 mass%)䜢ཎᩱ䛻䚸ᑠ
ᆺ䝥䝷䝈䝬䜰䞊䜽⁐ゎ⅔䜢⏝䛔䚸䝥䝷䝈䝬ฟຊ 5䡚7 kW䛷⣙ 30䡃䜢⁐ゎ䛧䛯䚹䝥䝷䝈䝬⏕ᡂ䜺䝇䛻䛿 Arཬ䜃
10䡚50䠂H2+Ar䜢⏝䛔䚸⁐ゎ䛿∦㠃 5䡚30ศ䚸ヨᩱ䜢⿬㏉䛧ྠ᫬㛫䚸ィ 2ᅇ⾜䛔䚸୙⣧≀㝖ཤ䛻ᑐ䛩䜛Ỉ⣲
㔞䜔⁐ゎ᫬㛫䛾ᙳ㡪䜢᳨ウ䛧䛯䚹䜎䛯䚸⢭〇ຠᯝྥୖ䜢┠ⓗ䛻䚸᤼Ẽ⣔䛻ྲྀ䜚௜䛡䛯䝎䜲䜰䝣䝷䝮䝫䞁䝥䜢౑





(7kW) 60ศ䛷୙⣧≀䛾ྜィ⃰ᗘ(O,N,C,Hf䜢㝖䛟)䛿 0.1 mass䠂௨ୗ䛻పῶ䛷䛝䚸⣧ᗘ 99.9䠂௨ୖ䛾 Zr䛜ᚓ
䜙䜜䛯䚹䜎䛯HPAM᫬䛾ヨᩱῶ㔞⋡䛿䚸ᖖᅽ᫬䛻㍑䜉ῶᅽ䛷 1/10௨ୗ䛻ῶ䛨䜛⯆࿡῝䛔⤖ᯝ䛜ᚓ䜙䜜䛯䚹䛧











K䠈㓟⣲ά㔞䜢 aO2 = 10-12䛷୍ᐃ䛻ಖᣢ䛧䚸Ⅳ⣲ά㔞䜢 aC= 1u10-3 䛛䜙 4u10-3䛻ኚ໬䛥䛫䛯ሙྜ䛾ヨᩱᾮ⁲
䛾᣺ືᣲື䜢ヨᩱୖ᪉䛛䜙㧗㏿ᗘ䜹䝯䝷䛷᧜ᙳ䛧䛯䚹䛣䛣䛷䚸CO䠈CO2䛚䜘䜃㓟⣲䛿 105 Pa䠈Ⅳ⣲䛿 105 Pa䛻
䛚䛡䜛⣧⢋㯮㖄䜢ά㔞䛾ᶆ‽≧ែ䛸䛩䜛䚹ᾮ⁲ ᗘ䛿ᨺᑕ ᗘィ䛷 ᐃ䛧䛯䚹⣧㕲⼥ゎ᫬䛾⼥Ⅼ䛷ᨺᑕ 
ᗘィ䜢⿵ṇ䛧䛯䚹ᚓ䜙䜜䛯ື⏬䝕䞊䝍䛛䜙䚸ᾮ⁲䛾᣺ື࿘Ἴᩘ䜢ゎᯒ䛧䚸Cummings & Blackburn䛾ᘧ䜢⏝䛔
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◊ ✲ ά ື ሗ ࿌
䛶⾲㠃ᙇຊ䜢⟬ฟ䛧䛯䠊
ᅗ 5䛻䚸ᮏ◊✲䛷ᚓ䜙䜜䛯⁐㕲䛾⾲㠃ᙇຊ䛾⤒᫬ኚ໬䜢♧䛩䚹 ᗘ 1873 K䠈㓟⣲ά㔞 aO2=10-12䛷⁐㕲䜢ಖ
ᣢ䛧䛯䜎䜎䚸䜺䝇䜢ษ᭰䛘䚸Ẽ┦୰䛾Ⅳ⣲ά㔞䛾䜏䜢 aC = 1u10-3 䛛䜙 4u10-3䛻ኚ໬䛥䛫䛯䠄ᅗ୰㉥୸䛷♧䛩䠅
䛣䛣䛷䚸䜺䝇ษ᭰䛘᫬䜢 0 s 䛸䛧䛯䚹⾲㠃άᛶᡂศ䛷䛒䜛㓟⣲䛾ά㔞䛜୍ᐃ䛷䛒䜛䛻䜒䛛䛛䜟䜙䛪䚸⾲㠃ᙇຊ䛿䚸
䜺䝇䜢ษ᭰䛘䛯┤ᚋ䛻䚸ᛴ⃭䛻పୗ䛧䛯ᚋ䚸⦆䜔䛛䛻ୖ᪼䛧䛶䚸ᖹ⾮್䛻㐩䛧䛯䚹ྠᵝ䛻䚸1873 K䠈aO2=10-12
䛻ಖᣢ䛧䛯䜎䜎䚸aC = 4u10-3 䛛䜙1u10-3䛻ኚ໬䛥䛫䛯᫬䚸⾲㠃ᙇຊ䛿䚸ᛴ⃭䛻ୖ᪼䛧䛯ᚋ䚸⦆䜔䛛䛻పୗ䛧䛶䚸
ᖹ⾮್䛻㐩䛧䛯䚹䠄ᅗ୰䛾㟷ᅄゅ䛷♧䛩䠅䚹CO/CO2ΰྜ䜺䝇୰䛷䛿䚸ḟ䛾 5 䛴䛾⣲཯ᛂ㐣⛬䜢⤒䛶䚸ᾐⅣ཯
ᛂ䛜㐍⾜䛩䜛䚹
㻌 㻌 㻔㻝㻕CO(g)=CO(ad) 䠈㻌 㻔㻞㻕CO(ad)=C(ad)+O(ad) 䠈㻌 㻌 㻔㻟㻕C(ad)=C 㻌 㻌 㻌
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ᖹᡂ  ᖺ 1᭶ 6᪥㸪᪊ ᮾ໭኱Ꮫከඖ≀㉁⛉Ꮫ◊✲ᡤ
୺ദ ᮾ໭኱Ꮫከඖ≀㉁⛉Ꮫ◊✲ᡤࢧࢫࢸࢼࣈࣝ⌮ᕤᏛࢭࣥࢱ࣮
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➨㸯㸰ᅇ⾲㠃ຊࢭ࣑ࢼ࣮ 







































 ᮰⦡ᾮయࡣᅛᾮ⏺㠃ࡢ S+ ࡣࠊ㟁ᴟ཯ᛂࠊ㔠ᒓ⾲㠃ฎ⌮࡞࡝ࡢ㟁Ẽ໬Ꮫศ㔝ࠊ⏕య⭷ࡢᶵ⬟࡞࡝ࡢ
⏕≀⛉Ꮫศ㔝ࠊゐ፹ᕤᏛศ㔝࡜࠸ࡗࡓᖜᗈ࠸ศ㔝࡟࠾࠸࡚㔜せ࡛࠶ࡿࠋᅛᾮ⏺㠃ࡢ S+ ࡣࠊࣂࣝࢡ⁐
ᾮࡢ S+ ࡜ࡣ␗࡞ࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠾ࡾࠊࡇࡢ⌧㇟࡟ࡣࠊᅛయ⾲㠃ࡢⲴ㟁≧ែࡸ㟁Ẽ஧㔜ᒙࡀ㛵ಀࡋ࡚
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㧗ศᏊ࣭ࣁ࢖ࣈࣜࢵࢻᮦᩱ◊✲ࢭࣥࢱ࣮ 2012 PHyMࢩ࣏ࣥࢪ࣒࢘ 
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Tagen Seminar on Electron and Molecular Dynamics 
ᖹᡂ  ᖺ ᭶  ᪥㸪᪊ ᮾ໭኱Ꮫከඖ≀㉁⛉Ꮫ◊✲ᡤす୍ྕ◊✲Ჷ㸪ཧຍ⪅ᩘ 㸸  ྡ
୺㢟㸸 ග࢖࢜ࣥ໬࡟࠾ࡅࡿ㟁Ꮚ࣭ศᏊࢲ࢖ࢼ࣑ࢡࢫ

(1)  “Multi-photon ionization as a tool for atomic and molecular science and music” 
 University of Ottawa and National Research Council of Canada, JSPS Summer Program Researcher
SMEENK Christopher 
 
Tunneling is often used to describe multi-photon ionization of atoms and small molecules in infrared laser 
fields. We test the tunneling approximation by measuring the quantum mechanical uncertainty in the 
photoelectron momentum distribution along the k-direction of a laser beam.We find substantial, but not total, 
agreement between our results and the predictions of tunnelling models. Additionally, we observe an intensity 
dependent shift of the distribution along the k-direction. We attribute this to the radiation pressure exerted on the 
photoelectrons and identify how the photon momentum is shared between the photoelectron, ion, and the laser 
field.Lastly we will present a new application of ultrashort laser pulses to a completely different field: music. By 
focusing femtosecond pulses into air we create a plasma. The plasma spark simultaneously generates an 
audiblesound and new optical wavelengths. By controlling the laser repetition frequency, the frequency of sound 
and light production can be tuned. By modulating the repetition frequency in time, it is possible to use lasers to 
play a melody -- thereby giving a new perspective on the visualization of music. 
 
(2)  “Nuclear motion in molecular photoionization” 
Texas A&M University, Visiting Professor of IMRAM  Prof. LUCCHESE Robert Ross 
 
The sensitivity of molecular photoionization to molecular structure is of current interest because of the 
possibility of using photoionization and related processes for the time-resolved study of reaction dynamics.  I 
will present examples of three different types of geometry sensitivity in photoionization.  First I will consider 
the geometry dependence of the Cohen-Fano interference effects with examples from the photoionization of 
CO and N2.  Next I will present a study of the effects of the geometry dependence in the region of a shape 
resonance in the ionization of BF3.  And finally, I will consider the effects of symmetry breaking on 
measured molecular frame photoelectron angular distributions due to the anti-symmetric stretching motion in 
the ionization of CO2 leading to the O 1s core hole state. 
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KJF International Conference on Organic Materials for Electronics 











   㧗ศᏊᏛ఍ࠊᛂ⏝≀⌮Ꮫ఍㸦᭷ᶵศᏊ࣭ࣂ࢖࢚࢜ࣞࢡࢺࣟࢽࢡࢫศ⛉఍㸧ࠊග໬Ꮫ༠఍ࠊ













<Oral Session Program> 
August 30 (Thursday) 
PL1㸸Kwang-Sup Lee (Hannam University, Korea) 
   “Incorporating Silver Nanoparticles and Quantum Dots into Microstructures Fabricated by Two-Photon 
Lithography” 
IL1: Hisao Ishii (Chiba University, Japan) 
   “High-Sensitivity Photoemission and Photoelectron Yield Spectroscopy of Organic Materials and their 
Interfaces: Direct Observation of Gap States” 
O1: Takashi Isoshima (RIKEN, Japan) 
   “Giant Surface Potential and Spontaneous Noncentrosymmetric Molecular Orientation in 
Vacuum-Evaporated Films of 5-Halogenated Alq3 Derivatives” 
IL2: O-Pil Kwon (Ajou University, Korea) 
   “Highly Efficient THz Wave Generators Based on Organic Electro-Optic Single Crystals” 
IL3: Yasuchika Hasegawa (Hokkaido University, Japan) 
   “Brilliant Red-phosphors Composed of Eu(III) complexes with Asymmetric Coordination Structures” 
O2: Shigeaki Obata (National Institute of Advanced Industrial Science and Technology, Japan) 
   “Preferable Molecular Orientation of Poly(3-hexylthiophene) on Self-Assembled Monolayers: Molecular 
Dynamics Simulation” 
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
O3: Sukon Phanichphant (Chiang Mai University, Thailand) 
   “Synthesis of Copolymer Thieno[3,4-b]thiophene and Benzodithiophene for Application in Solar Cells” 
IL4: Kwanghee Lee (Gwangju Institute of Science and Technology, Korea) 
   “High-Efficiency Printed Polymer Solar Cells Introducing Novel Functional Interlayers” 
IL5: Shinzaburo Ito (Kyoto University, Japan) 
   “Near Infrared Dye Sensitization of Polymer/Fullerene and Polymer/Polymer Thin Film Solar Cells” 
O4: Taiho Park (Pohang University of Science and Technology, Korea) 
   “Size-selective Ion Transport in Dye-sensitized Solar Cells” 
O5: Hironori Ogata (Hosei University, Japan) 
   “Fabrication and Characterization of Organic Solar Cells with Azaacene Derivatives” 
IL6: Kyungkon Kim (Ewha Womans University, Korea) 
   “Effects of Carrier Recombination at the Bulk Heterojunction Layer/ Electrode on the Performance of 
Polymer Solar Cells” 
IL7: Yun Hi Kim (Gyeongsang National University, Korea) 
   “New Organic Semiconducting Materials for Electronics and Photonics” 
O6: Youngu Lee (Daegu Gyeongbuk Institute of Science and Technology, Korea) 
   “Conjugated p-n Junction Materials for Organic Photovoltaic Devices : From Single Molecule to Polymer” 
 
August 31 (Friday) 
IL8: Shiyoshi Yokoyama (Kyushu University, Japan) 
   “Organic Material and Silicon Nitride Hybrid Nano-waveguides for Enhanced Optoelectronic Application” 
IL9: Soo Young Park (Seoul National University, Korea) 
   “Manipulating Energy Transfer in Luminescent Molecular System” 
O7: Nobuhiro Ohta (Hokkaido University, Japan) 
   “Unprecedented Electrical Conductivity Induced by Photoirradiation and Application of Electric Fields in 
Organic Materials” 
O8: Jean-Charles Ribierre (Ewha Womans University, Korea) 
   “Non-linear Absorption Properties and Exciton Diffusion Processes in a Quinoidal Oligothiophene 
Derivative” 
IL10: Takanori Fukushima (RIKEN&Tokyo Institute of Technology, Japan) 
   “Stimuli-responsive Soft Materials by Dense Integration of ʌ-Electronic Building Blocks” 
IL11: Dong Hoon Choi (Korea University, Korea) 
   “High-mobility Donor-Acceptor Alternating Conjugated Copolymers and their 1-D Nanostructures” 
O9: Dai Taguchi (Tokyo Institute of Technology, Japan) 
   “Direct Probing of Internal Electric Field in Fullerene Diode using Electric-field-induced Second-harmonic 
Generation” 
O10: Ho-Sung Song (Pusan National University, Korea) 
   “Study on the Low-band Gap Polymers Based on Diketopyrrolopyrrole for Organic Photovoltaic 
Applications” 
IL12: Tae-Woo Lee (Pohang University of Science and Technology, Korea) 
   “Flexible Organic Electroluminescent Devices Using Graphene Anodes” 
O11: Seong Il Yoo (Pukyong National University, Korea) 
   “Energy Transfer in the Hybrid Assemblies of Diblock Copolymer Micelles” 
O12: Atsushi Aoki (Nagoya Institute of Technology, Japan) 
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
   “Effect of PEDOT/PSS Layer on Light-Emitting Electrochemical Cell based on Trisbipyridine Ruthenium 
Complex” 
HPL1: Tokuji Miyashita (Tohoku University, Japan) 
   “Hybrid Polymer Nano-sheet Assemblies toward Flexible Electronics and Photonics” 
 
September 1 (Saturday) 
IL13: Bumjoon Kim (KAIST, Korea) 
   “Effects of Solubilizing Group Modification in Fullerene Bis-adducts on Normal and Inverted Type Polymer 
Solar Cells” 
IL14: Jang-Joo Kim (Seoul National University, Korea) 
   “Photoconductivity of C60 as an Origin of Bias Dependent Photocurrent in Organic Photovoltaics” 
O13: Toshihiko Kaji (Institute for Molecular Science, Japan) 
   “Effect of Co-evaporant Induced Crystallization on Needle Growth of Phthalocyanine Thin Films” 
O14: Yasuto Hoshikawa (Tohoku University, Japan) 
   “Preparation of Enzymatic Electrode Using Carbon-Coated Anodic Alminum Oxide Film with Vertically 
Aligned One-Dimensional Nanopores” 
IL15: Mitsutoshi Masuda (National Institute of Advanced Industrial Science and Technology, Japan) 
   “Organic nanotubes for intelligent nanocapsules” 
IL16: Hiroki Ago (Kyushu University, Japan) 
   “Epitaxial CVD Growth of Graphene” 
O15: Han Young Woo (Pusan National University, Korea) 




























 ⬺Ⅳࢫࣛࢢࢆ⢊○ࡋ࢖ࣥࢪ࢙ࢡࢩࣙࣥࣇࣛࢵࢡࢫ࡟ΰྜࡋࡓ⤖ᯝࠊࢫࣛࢢ୰ IUHH&D2 ࡀ࡯࡜ࢇ࡝↓
ࡃ࡞ࡗࡓࠋ⬺Ⅳࢫࣛࢢ ࡢሙྜ࡛ࡶ⬺ࣜࣥ⋡ࡣࡸࡸపୗࡍࡿࡀᨭ㞀ࡢ࡞࠸⠊ᅖ࡛࠶ࡗࡓࠋࣛ࣎ヨ㦂
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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
 ୰ᓥ ಙᏕ ඛ⏕㸦⏘⥲◊㸧
ࠕ኱⭠⳦ࡢ㑇ఏᏊࡢ࢔ࣥࢳࢭࣥࢫ 51$ ࡟ࡼࡿⓎ⌧ᢚไࠖ

 Ỉ㇂ 㝯அ ඛ⏕㸦㸦ᰴ㸧,=0㸧
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
 Ḉ஭ ࿴ᮁ ඛ⏕㸦໭஑ᕞᕷ❧኱Ꮫ࣭ᅜ㝿⎔ቃᕤᏛ㒊㸧
ࠕᢠཎᥦ♧⣽⬊ୖࡢከ⢾ㄆ㆑ཷᐜయ 'HFWLQ ࢆ⤒⏤ࡋࡓ᰾㓟་⸆ࡢ ''6ࠖ

 㧗಴ ႐ಙ ඛ⏕㸦ி㒔኱࣭⸆㸧
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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๓⏣ 㞝௓ ᮾி኱Ꮫ ࣐࢖ࢡࣟ51$ࢆ฼⏝ࡋ࡚࢘࢖ࣝࢫ㑇ఏᏊࡢⓎ⌧ࢆᢚไྍ⬟࡞࢔ࢹࣀ࢘࢖ࣝࢫ࣋ࢡࢱ࣮ࡢ㑇ఏᏊᑟධ≉ᛶ࡟㛵ࡍࡿ᳨ウ
㉿  ᅧ⎛ ஑ᕞ኱Ꮫ 3//EDVHGELRGHJUDGDEOHYHFWRUVIRUHIILFLHQWJHQHH[SUHVVLRQLQFDQFHUFHOOEDVHGRQLQWUDFHOODUVLJQDOLQJ
ᑠᯘ ᪼ᖹ 㸦⊂㸧᝟ሗ㏻ಙ◊✲ᶵᵓ ⏕⣽⬊ෆᑟධ'1$ࣅ࣮ࢬࡢ%$)౫Ꮡⓗ࡞࣮࢜ࢺࣇ࢓ࢪ࣮ᅇ㑊
Ἑྜ ♸ே ⌮໬Ꮫ◊✲ᡤ ⺯ගⓎ⏕ࣉ࣮ࣟࣈ࡟ࡼࡿࢫࣉࣛ࢖ࢩࣥࢢ཯ᛂࡢゎᯒ
ᆏᮏ  㝯 ໭㝣ඛ➃⛉Ꮫᢏ⾡኱Ꮫ㝔኱Ꮫ 㧗㏿ගᯫᶫ⬟ࢆࡶࡘ࢔ࣥࢳࢭࣥࢫ᰾㓟࡟ࡼࡿ⣽⬊ෆ㑇ఏᏊⓎ⌧ไᚚ





すᕝ ඖஓ ி㒔኱Ꮫ ከ㊊ᆺ᰾㓟ᵓ㐀య㸫࣏࣏ࣜࢻࢼ㸫ࡢタィ࡜ᵓ㐀࣭ᶵ⬟ゎᯒ
ᱵᮌ భኟ ி㒔኱Ꮫ ὀᑕᢞ୚ྍ⬟࡞'1$ࣁ࢖ࢻࣟࢤࣝࡢࣞ࢜ࣟࢪ࣮ゎᯒ࡜ᢠཎࢹࣜࣂ࣮ࣜ࡬ࡢᛂ⏝
㫽㇂㒊ᑦஅ ໭ᾏ㐨኱Ꮫ኱Ꮫ㝔 ᪂つS+ᛂ⟅ᛶ࣏ࣜ࢝ࢳ࢜ࣥࢆ⏝࠸ࡓ͆⣽⬊㉁͇ືែไᚚᆺVL51$࢟ࣕࣜ࢔࣮ࡢ᭷⏝ᛶ࡜ホ౯
୵ᑿ ⪽அ ஑ᕞ኱Ꮫ኱Ꮫ㝔 S+ཬࡧ⣽⬊ෆࢩࢢࢼࣝ␗ᖖࡢ஧㔜ᛂ⟅ᛶ㑇ఏᏊ࢟ࣕࣜ࢔㛤Ⓨ
ᑠᬽ೺ኴᮁ ி㒔⸆⛉኱Ꮫ ⭘⒆⎔ቃ࡟ᛂ⟅ࡋ࡚⾲㠃≀ᛶࢆኚ໬ࡉࡏࡿࢼࣀ࢟ࣕࣜ࢔࣮ࡢ㛤Ⓨ
ᯇ஭ 㞞அ ࢸ࢟ࢧࢫ኱Ꮫ 㑇ఏᏊࣉ࣮ࣟࣔࢱ࣮ࢆᶆⓗ࡜ࡋࡓGV51$࡟ࡼࡿ&2;㑇ఏᏊࡢⓎ⌧άᛶ໬࡜ࡑࡢస⏝ᶵᗎ
୸ᒣ ㇦ᩯ ⌮໬Ꮫ◊✲ᡤ ▷㙐51$ࢆ⏝࠸ࡓ⣽⬊ෆࣅࣝࢻ࢔ࢵࣉᆺVL51$ᡓ␎
ྜྷⰋ ኴᏕ ᚨᓥ኱Ꮫ኱Ꮫ㝔 ࢣ࣑࢝ࣝࢶ࣮ࣝࢆ฼⏝ࡋࡓ51$ᖸ΅ࡢⓎ⌧ᶵᵓゎ᫂
ᯇᒣ ὒᖹ ி㒔ᕤⱁ⧄⥔኱Ꮫ 5,6&ᶵ⬟ࡢไᚚࢆ┠ᣦࡋࡓගᯫᶫᛶ࢔ࣥࢳࢭࣥࢫ᰾㓟ࡢ㛤Ⓨ,, ගᯫᶫᛶ࢔ࣥࢳࢭࣥࢫ᰾㓟ࡢ5,6&ᶵ⬟㜼ᐖᶵᵓゎᯒ




௻ᴗⓎ⾲㸸ᰴᘧ఍♫࣎ࢼࢵࢡࠕ᪂つ㛗㙐 51$ ࡀᣅࡃ 51$L ἞⒪⸆ࡢ㛤Ⓨࠖ

ヲ⣽ࡣㅮ₇せ᪨ࢆཧ↷
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❅໬≀༙ᑟయᅜ㝿࣮࣡ࢡࢩࣙࢵࣉ 
Intensive Discussion on Growth of Nitride Semiconductors 


















Topics I InN 
(1) InN grown by Pressurized-Reactor MOVPE 
ᮾ໭኱Ꮫ㔠ᒓᮦᩱ◊✲ᡤ ᯇᒸ㝯ᚿ 
(2) InN and In rich group III-nitrides : synthesis, basic materials properties and applications 
Lawrence Berkeley National Laboratory, W. Walukiewicz 
(3) Growth of InN and related materials using DERI method 
ᕤᏛ㝔኱Ꮫ ᒣཱྀᬛᗈ 
(4) Growth of InN by the conventional, ArF excimer laser-assisted, and Pt catalyst-assisted  MOCVD 
method 
 ⚟஭኱ᏛᕤᏛ◊✲⛉ ᒣᮏᬷຬ 
(5) High-Speed Growth of InN using a two-stage source generation HVPE system 
ᮾி㎰ᕤ኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲㝔 ᐩᶔ⌮ᜨ 
 
Topics II InGaN and InAlN 
(1) Infrared measurements in the study of Ϫ-nitrides  
༓ⴥ኱ᏛᕤᏛ◊✲⛉ ▼㇂ၿ༤ 
(2) Phase separation in III-nitride alloys 
STR Group-Soft-Impact, Ltd., Sergey Yu. Karpov 
(3) Growth of High-In content InGaN films for long wavelength emitters 
National Chung Hsing Univ., Prof. Dong-Sing Wuu 
(4) Raman Studies of AlInN 
ி㒔ᕤⱁ⧄⥔኱Ꮫᇶ┙⛉Ꮫ⣔ ᩘ⌮࣭⮬↛㒊㛛 J. G. Kim 
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Topics III AlGaN 
(1) Present status and future prospects of AlGaN for nitride-based electrical devices 
⊂❧⾜ᨻἲே ᝟ሗ㏻ಙ◊✲ᶵᵓ ᮍ᮶ ICT ◊✲ᡤ ᮾ⬥ ṇ㧗 
(2) MOVPE growth of AlGaN on AlN/sapphire and its application of light source using electron-beam 
excitation 
୕㔜኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲⛉ ୕Ꮿ⚽ே 
(3) Nitride Devices fabricated with pulsed sputtering deposition(PSD) 
 ᮾி኱Ꮫ⏕⏘ᢏ⾡◊✲ᡤ ⸨ᒸ ὒ 
(4) Polarization doping : new opportunities for III-nitride optoelectronics 
STR Group-Soft-Impact, Ltd., Sergey Yu. Karpov 
(5) Epitaxial lateral overgrowth for AlGaN devices 
 Ferdinand-Braun-Institut, Markus Weyers  




Topics IV Crystal Growth 
(1) Developing AlN substrates for UV-C Optoelectronic applications 
 Crystal IS,Inc., Leo J. Showalter  
(2) Preparation of  low dislocation density and deep-UV transparent AlN substrates by hydride vapor 
phase epitaxy 
  ᮾி㎰ᕤ኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲㝔  ⇃㇂⩏┤  
(3) Homoepitaxial growth of AlN layer on nitride sapphire using Ga-Al flux method and its growth 
mechanism 
  ᮾ໭኱Ꮫከඖ≀㉁⛉Ꮫ◊✲ᡤ ⚟ᒣ༤அ 
(4) Applicability of solid-source solution growth (3SG) method to the AlN bulk growth 
  ஑ᕞ኱Ꮫ ᛂ⏝ຊᏛ◊✲ᡤ ᐮᕝ⩏⿱ 
(5) Growth of bulk GaN 
 Institute of high pressure physics PAS, M. Bockowski 
(6) Development and experimental validation of a thermal model for the ammonothermal reactor and 
possibilities for in-situ insight into the ammonothermal growth process 
  Fraunhofer Institute for Integrated systems and device technology, E. Meissner 
(7) Growth of free standing semipolar GaN on patterned sapphire substrates by Hydride Vapor phase 
epitaxy 
  ᒣཱྀ኱Ꮫ ኱Ꮫ㝔⌮ᕤᏛ◊✲⛉ ྈ཭ ୍⾜ 
(8) Study of nucleus and spiral growth mechanisms of GaN using selective-area 
MOVPE on GaN bulk substrate 
 177 ≀ᛶ⛉Ꮫᇶ♏◊✲ᡤ ㉥ᆏဴஓ 

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࣭Prof. Takashi Nakamura (Tohoku Univ., Japan) 
“Trends of Metal Resources Supply for Sustainable Society” 
࣭Prof. Heinrich Wilhelm Gudenau (RWTH Aachen, Germany) 
“Future subjects for low carbon ironmaking” 
࣭Prof. Il Sohn (Yonsei Univ., Korea)  
“Eco-Future Sustainable Possibilities in the Recycling of EAF Slags in Korea”  
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
࣭Prof. Atsushi Tsutsumi (Univ. of Tokyo, Japan)  
“Innovative Energy Conversion and Material-Energy Coproduction based on Exergy Recuperation     
Technology” 
࣭Prof. Etsuo Akiba (Kyushu Univ., Japan) 
“Hydrogen Storage Technologies after the Energy Paradigm Shift Occurred” 
࣭Prof. Klaus Lackner (Columbia University, USA) 
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\Development of Reactive Oligonucleotides with High Selectivity to a Target Base in RNA"
1st Asian Chemical Biology Initiative, Hanoi Vietnam (Feb 24-26)
 Shuhei Kusano, Shinya Hagihara, Takuma Moki and Fumi Nagatsugi
\Developement of the Acyclic Pyrimidine Derivative for Selective Cross-linking Reaction to Guanine"
20th International Roundtable on Nucleosides, Nucleotides and Nucleic Acids, Montreal, Canada (Aug 5-9)
 Shuhei Kusano, Shinya Hagihara and Fumi Nagatsugi
\Development of the Acyclic Pyrimidine Derivative for Selective Cross-linking Reaction to 8-Oxoguanine"





有機合成化学協会夏季セミナー 明日の有機合成化学, 大阪 (8月 31日)
 草野修平, 萩原伸也, 茂木琢真, 永次　史
「糖部修飾による架橋反応性ピリミジン誘導体の反応性制御」
第 7回 日本ケミカルバイオロジー学会, 京都大学 百周年時計台記念館, 京都 (6月 7-9日）
 永次　史, 草野修平, 岩本直生, 佐藤憲大, 佐々木 要, 萩原伸也
「遺伝子発現の化学的制御を目指した方法論の開発」(依頼講演)





\Novel Strategy for Cancer Cell Specic Oligonucleotide Therapeutics with Intracellular Environmental Condition
Responsible Articial Nucleic Acid: Peptide Ribonucleic Acids (PRNA)"
International Conference on Emerging Advanced Nanomaterials 2012（ICEAN2012）, Brisbane, Australia (Oct
24-27)
 Takehiko WADA
\Novel Strategy for Cancer Cell Specic Oligonucleotide Therapeutics with Intracellular Environmental Condition
Responsible Articial Nucleic Acid: Peptide Ribonucleic Acids (PRNA)"
5th Szeged International Workshop on Advanced Nanoscience (SIWAN5), Szeged, Hungary (Oct 22-25)
 Takehiko WADA
\Time-Resolved CD Apparatus with Ellipticity-Change-Detection System Toward the Application to High Sensi-
tive Detection for the DNA/RNA Structural and Conformational Change"(Special Lecture)





第 61回高分子討論会 特別発表, 名古屋大学 (9月 20日)
 和田健彦
「生体高分子の機能材料への展開と動的機能制御 {核酸とタンパク質の特性の活用を目指して{」









\Amplication of Light-induced Molecular-Shape Change by Supramolecular Machines" (Keynote Lecture)
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29th International Conference of Photopolymer Science and Technology (ICPST-29), Chiba, Japan (Jun 29)
 K. Kinbara
\Development of Supramolecular Tools for Manipulation of Proteins" (Invited Lecture)
The Second Asian Chemical Biology Conference (ACBC-2), Okinawa, Japan (Jul 4)
 K. Kinbara
\Multiblock Amphiphilic Molecules with Alternating Hydrophilic and Hydrophobic Sequences as Mimics of Mul-
tipass Transmembrane Protein" (Invited Lecture)





第 61回高分子討論会、名工大 (9月 20日)
 村岡貴博, 安達皓太, 宇井美穂子, 河崎俊一, 小原春樹, 杤尾豪人, 白川昌宏, 金原数
「構造化 PEG分子の合成とその性質」
第 61回高分子学会年次大会、パシフィコ横浜 (5月 30日)
 宇井美穂子, 田中良和, 荒木保幸, 和田健彦, 武井俊朗, 津本浩平, 金原 数
「光応答性分子を用いた孔形成蛋白質 alpha-hemolysinの光制御」




 草間周介, 松井敏高, Celia W. Goulding, 高橋聡, 秋山公男, 齋藤正男
「結核菌由来ヘム分解酵素MhuDの活性中心構造と反応機構」
第 39回生体分子科学討論会, 仙台 (6月 9日)
 松井敏高
「ヘム分解の新たな戦略」
第 11回化学系薬学若手セミナー, 仙台 (9月 1日)
 草間周介, 松井敏高, Celia W. Goulding, 高橋聡, 秋山公男, 齋藤正男
「IsdG型酵素による新規ヘム分解機構」




 Takashi Sagawa, Yu Kikuchi, Hajime Fukuoka, Yuichi Inoue, Hiroto Takahashi, Akihiko Ishijima
\ Single cellular response time to chemoattractant photoreleased from caged compound triggered by Real-Time
Video Nanometry"
Gordon Research Conferences (Sensory Transduction in Microorganisms), USA, Ventura (Jan 15-20)
 Akihiko Ishijima
\The chemotactic response and correlation of the multiple agellar motors in a single bacterial cell"
北東アジアシンポジウム, 日本, 仙台 (Sep 18-20)
 Hajime Fukuoka, Akihiko Ishijima
\The chemotactic response and correlation of the multiple agellar motors in a single bacterial cell"





第 35回日本分子生物学会年会, 日本, 名古屋 (12月 11-14日)
 Hajime Fukuoka, Takashi Sagawa , Yuichi Inoue , Hiroto Takahashi, Akihiko Ishijima
「Propagation of intracellular signaling molecule in the presence and absence of polar localization of CheZ in a
single E. coli cell」
日本生物物理学会名古屋年会, 日本, 名古屋 (9月 22-24日)
 井上裕一、永田光範、石島秋彦
「ATP駆動型分子モーターの局所的熱変調」
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\Microsecond-Resolved Tracking of The Unfoled State of BdpA by a Line Confocal Detection of Single Molecule
Fluorescence"
International Symposium on Protein Folding and Dynamics, India, Bangalore (Oct 15-17)
 Hiroyuki Oikawa, Yuta Suzuki, Masataka Saito, Kiyoto Kamagata, Munehito Arai, Satsohi Takahashi
\Microsecond-resolved tracking of the unfolded state of BdpA by a line confocal detection of single molecule
uorescence"
Indo- Japan Workshop on 'Recent Advances in Spectroscopy and Microscopy: Fundamentals and Applications to
Materials and Biology, India, Hyderabad (Nov 20-21)
 Kiyoto Kamagata, Toshifumi Kawaguchi, Akinori Baba, Yoshihiro Sambongi, Tamiki Komatsuzaki, Satoshi Taka-
hashi
\Exploring The Energy Landscape of Denatured Protein Using Time-Series Detection of Fluorescence of Free
Single Molecules"





第 12回日本蛋白質科学会年会, 名古屋 (Jun 20-22)
 小井川浩之, 鎌形清人, 飯島一生, 芳坂貴弘, 高橋聡
「マイクロ秒分解一分子 FRET測定による蛋白質構造変化の追跡」
第 12回日本蛋白質科学会年会, 名古屋 (Jun 20-22)
 鎌形清人, 川口敏史, 馬場昭典, 三本木至宏, 小松崎民樹, 高橋聡
「新規一分子蛍光観測法による蛋白質の折り畳みの自由エネルギー地形の探索」





 Masahito Uchikoshi, Kouji Mimura, Minoru Isshiki
\Anion-Exchange Separation of Zr from Hf using Multi-Column Method"
The Minerals, Metals & Materials Society (TMS2012) 141th Annual Meeting & Exhibition, America, Orlando
(Mar 11-15)
 Khota Asano, Shigenobu Hayashi, Kouji Mimura, Hirotoshi Enoki, Yumiko Nakamura
\Eect of Oxygen Content on Hydrogenation of Vanadium and Hydrogen Diusion in the Monohydride Phase"
International Symposium on Metal-Hydrogen Systems 2012 (MH2012), Japan, Kyoto (Oct 21-26)
(国内)
 三村耕司, 宮脇大, 打越雅仁, 一色実
「水素プラズマ溶解による金属Moの高純度精製」
日本金属学会春期大会, 横浜 (3月 28-30日)
 打越雅仁, 大島永康
「高純度鉄の塑性変形過程の陽電子消滅法による解析」
日本鉄鋼協会ミニシンポジウム「材料・プロセスにおける微視的現象の解明に向けて」, 日本, 仙台 (6月 13日)
 浅野耕太, 林繁信, 三村耕司, 榎浩利, 中村優美子
「Vの水素化反応と 1水素化物相中の水素の拡散に及ぼす酸素の影響」
日本金属学会秋期大会, 愛媛 (9月 17-19日)
機能材料微細制御研究分野
(国際)
 S.Suzuki, E.P.Kwon, M.Tabuchi, F.Abe
\Microscopic Distribution of Light Elements in Steel Studied by Secondary ion Mass Spectrometry Materials
Science Engineering"
Materials Science and Engineering 2012,Germany,Darmstadt (Sep 25-27)
 S. Suzuki, E.P. Kwon, S.‐ I. Tanaka
\Characteristic Residual Stress Evolved in Shape Memory Fe-Mn-Si-Cr Alloys"
The 9th International Conference on Residual Stresses,Germany,Garmisch-Partenkirchen (Oct 7-9)
 T. Kikuchi, M. Imafuku, M. Kumagai, S. Ohya, E. P. Kwon, S. Suzuki, S. Sato
\Evolution of stress distribution accompanied by transformation induced plastic deformation in Fe-0.2C-1.5Mn-
1.5Si steel"
The 9th International Conference on Residual Stresses, Germany, Garmisch-Partenkirchen (Oct 7-9)
（国際発表他、3件）
(国内)
 篠田弘造, 藤枝俊, 鈴木茂
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「砒素安定貯蔵に向けた結晶性スコロダイトの化学的安定性要因分析」
資源・素材学会春季大会 (3月 27-29日)
 篠田弘造, 鈴木茂, 佐藤成男, 宇留賀朋哉, 豊川秀訓, 本間徹生
「X線吸収分光を利用した鉄鋼材料関連物質の局所構造・化学状態評価」
日本鉄鋼協会春季大会 (3月 28-30日)
 篠田弘造, 藤枝俊, 鈴木茂, 藤田哲雄
「多孔質酸化鉄粒子の新規液相合成とその構造」




 T. Ono, T. Amemiya, K. Matan, Y. Nambu, Y. Fukumoto, T. J. Sato, H. Tanaka
\Ground states and magnetic excitations in a uoride family of S=1/2 kagome-lattice antiferromagnet"
Highly Frustrated Magnetism 2012, Canada, Ontario (Jun 4-8)
 Y. Nambu, J. S. Gardner, T. J. Sato, C. Broholm
\Spin dynamics of the 2D magnet NiGa2S4"
Nikko Joint Conference on 10th International Conference on Quasielastic Neutron Scattering & 5th Workshop on
Inelastic Neutron Spectrometers, 日本, 日光市, (Sep 30{Oct 4)
 Hiroaki Kadowaki, Naohiro Doi, Hiroshi Takatsu, Ryuji Higasginaka, Yuji Muro, Kiyoichiro Motoya, Rei Morinaga,
Taku J Sato, Takashi Tayama, Toshiro Sakakibara, Kazuyuki Matsuhira, Zenji Hiroi
\Kasteleyn transitions in the spin ice Dy2Ti2O7"
International Conference on Magnetism 2012, Korea, Busan (Jul 8-13)
（国際発表他、7件）
(国内)
 谷口智洋, 後藤和基, 高津浩, 門脇広明, 山崎照夫, 佐藤 卓, 志村恭通, 榊原俊郎
「パイロクロア磁性体 Tb2+xTi2-xO7+y のスピン液体状態と長距離秩序状態」
日本物理学会 2012年秋季大会, 日本, 横浜市 (9月 18-21日)
 柴田薫, 高橋伸明, 山田武, 蒲沢和也, 川北至信, 中島健次, 神原理, 稲村泰弘, 中谷健, 相澤一也, 曽山和彦, 田中浩道, 岩橋
孝明, 伊藤幸弘, 細谷倫紀, 山内康弘, 藤原悟, 佐藤卓, Ferenc Mezei, Hannu Mutka, Dan Neumann, 新井正敏
「背面反射型 Si結晶アナライザー高エネルギー分解能分光器 DNAの現状」
日本物理学会 2012年秋季大会, 日本, 横浜市 (9月 18-21日)
 羽合孝文, 南部雄亮, 大串研也, Fei Du, Maxim Avdeev, 上床美也, 関根由莉奈, 深澤裕, Jie Ma, Songxue Chi, 上田寛,
吉澤英樹, 佐藤卓
「梯子型鉄系化合物 Ba1-xCsxFe2Se3 の粉末中性子回折による研究」




 S. Okamoto, N. Kikuchi, M. Furuta, O. Kitakami, T. Shimatsu, H. Aoi (invited)
\Microwave assisted magnetization switching in Co/Pt nanodot"
The Magnetic Recording Conference (TMRC2012), San Jose (Aug)
 N. Kikuchi, Y. Suyama, S. Aizawa, S. Okamoto, O. Kitakami, T. Shimatsu
\Magnetization reversal experiments on Co/Pt multilayer dot with a pulse eld perpendicular to the magnetization"
ICAUMS2012, Nara (Oct)
 T. Kato, Y. Matsumoto, S. Iwata, S. Okamoto, N. Kikuchi, O. Kitakami, S. Tsunashima
\Structural Dependent Gilbert Damping in Sputtered Co/Pd Multilayers"
INTERMAG 2012, Vancouver (May)
（国際発表他、7件）
(国内)
 岡本聡, 菊池伸明, 古田正樹, 北上修, 島津武仁
「マイクロ波アシストにおける Co/Ptナノドットの磁化反転挙動」(invited)
日本磁気学会 第 186回研究会 (11月 2日)
 菊池伸明, 岡本聡, 北上修
「垂直磁化微小ドットの磁化反転過程」(invited)
第 41回スピンエレクトロニクス専門研究会 (8月 22日)
 加島新之助, 加藤剛志, 松本宣大, 岡本聡, 菊池伸明, 北上修, 岩田聡, 綱島滋
「Co/Pd多層膜の垂直磁気異方性と Gilbertダンピング定数」
電気学会 A部門大会 (9月 20日)
（国内発表他、9件）
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超臨界流体・反応研究分野
(国際)
 Daisuke Tomida, Satoshi Kenmochi, Kun Qiao, Takao Tsukada, Chiaki Yokoyama
\Density and Thermal conductivity of N-Alkylpyridinium Tetrauoroborate at High Pressure"
Eighteenth Symposium on Thermophysical Properties, USA, Boulder (Jun 24-29)
 K. Qiao, Q. Bao, S. F. Chichibu, T. Ishiguro, C. Yokoyama
\Ammonothermal crystal growth of GaN using an NH4Br mineralizer"
4th International Symposium on Growth of III-Nitrides, Russia, St. Petersburg (Jul 16-19)
 C. Yokoyama, Q. Bao, S. F. Chichibu, T. Ishiguro, K. Qiao
\Powder synthesis of GaN using Ga metal as a starting material"
4th International Symposium on Growth of III-Nitrides, Russia, St. Petersburg (Jul 16-19)
（国際発表他、1件）
(国内)
 冨田大輔, 包全喜, 鏡谷勇二, 澤山拓洋, 羽豆耕二, 斉藤真, 秩父重英, 横山千昭, 石黒徹
「酸性アモノサーマル法による GaN結晶の高速成長」
2012年春季第 59回応用物理学関係連合講演会, 東京 (3月 15-18日)
 橋本貴範, 包全喜, 佐藤福馬, 喬焜, 冨田大輔, 石黒徹, 横山千昭
「酸性アモノサーマル法による窒化ガリウム結晶の高速育成」
化学工学会第 44回秋季大会, 仙台 (9月 19-21日)
 岡野多加史, 喬焜, 冨田大輔, 横山千昭
「Dual-Lewis酸性イオン液体を用いた HMFの合成」




 K. Morohoshi, M. Uchikoshi, M. Isshiki, H. Fukuyama
\Surface Tension Behavior of Liquid Iron During Adsorption-Desorption Process of Carbon and Oxygen Atoms"
18th Symposium on Thermophysical Properties, U.S.A, Boulder (Jun 24-29)
 M. Takasugi, M. Adachi, M. Sugiyama, A. Tanaka, H. Fukuyama
\Eect of oxgen partial pressure on the growth of single-crystalline aluminum nitride layer using liquid phase
epitaxy technique"
4th International symposium on growth of III Nitrides(ISGN-4), Russia, St. Petersberg (Jul 16-19)
 M. Kato, M. Ohtsuka, H. Fukuyama
\Temperature Dependence of Growth of Bulk AlN using Alumina as Source Material"
International Workshop on Nitride Semiconductors 2012(IWN2012), Japan, Sapporo (Oct 14-19)
（国際発表他、13件）
(国内)
 安達正芳, 杉山正史, 田中明和, 福山博之
「Ga-Alフラックス法を用いた窒化 a面サファイア基板上への高品質 AlN成長」
第 73回応用物理学会学術講演会, 日本, 松山市 (9月 11-14日)
 熊田智行, 大塚　誠, 福山博之
「極薄 Al中間層を用いた Al極性 AlN膜成長」
第 73回応用物理学会学術講演会, 日本, 松山市 (9月 11-14日)
 高野隼一, 東英生, 打越雅仁, 一色実, 大塚誠, 福山博之
「溶融 Coの垂直分光放射率および定圧モル熱容量測定」





 Akifumi Harada, Gaku Miyano, Nobuhiro Maruoka, Hiroyuki Shibata and Shin-ya Kitamura
\Composition change of inclusions during ladle treatment by the reaction with slag and refractory"
Proceedings of 8th International Conference on Clean Steel, Budapest, Hungary (May)
 Shin-ya Kitamura
\Prospect of Converter Steelmaking Technology"
Proceedings of Asia Steel International Conference, Beijing, China (Sep)
 Kyung-Ho Kim, Hiroyuki Shibata, Shin-ya Kitamura
\Solid-State Reaction between Manganese Silicate and Fe-Mn-Si Alloy Containing Sulphur"
Proceedings of 5th International Congress on the Science and Technology of Steelmaking, Dresden, Germany
(Oct)





日本鉄鋼協会第 163回春季講演大会, 横浜国立大学 (3月 28-30日)
 金宣中、柴田浩幸、北村信也、山口勉功
「Fe-Mn-Ca系酸硫化物／スラグ間におけるMn, Feの平衡分配に及ぼすスラグ塩基度の影響」
日本鉄鋼協会第 163回春季講演大会, 横浜国立大学 (3月 28-30日)
 丸岡伸洋、柴田浩幸、北村信也、Liu Jiang
「ダイカルシウムシリケートの溶融スラグへの溶解速度」




 Qiwu Zhang, Junya Kano, Fumio Saito
\Eective Utilization of Grinding and Mechanochemistry to Recycle and Separation"(Invited)
The 10th Anniversay Korea/Japan International Symposium, Korea, Daejeon (May 28-30)
 J. Kano, R. Soda, F. Saito
\DEM simulation of beads motion in stirred milling and prediction of milling performance"
19th International Congress of Chemical and Process Engineering CHISA 2012, Czech Republic,Prague (Aug
25-29)
 Shingo Ishihara, Rikio Soda, Qiwu Zhang, Junya Kano, Fumio Saito, Michel Baron
\Modeling of Grinding Process and its Simulation by Advanced DEM"
5th French Research Organizations -Tohoku University Joint Workshop on Frontier Materials (Frontier 2012),





2012年度春期研究発表会 (粉体工学会),日本,京都 (5月 22-23日)
 伊藤史朗, 齋藤文良, 張　其武, 松本　満
「メカノケミカル法と加熱法を利用した下水汚泥からの水素発生」
公益社団法人 化学工学会 第 44回秋季大会 (2012), 日本, 仙台市 (9月 19-21日)
 石原真吾, 曽田力央, 加納純也
「砕料粒子の運動および破壊挙動の同時シミュレーション」





\Residual Stress Tensor Distribution in a Micro-Area around Interface of Brazed Si3N4/Cu/Steel"
9th International Conference on Residual Stresses (ICRS9), Garmisch-Partenkirchen (Oct 7-9)
 K. Kaga, T. Sekino, H. Nishida, Y. Honda, K. Kuremoto, S.-I. Tanaka
\Nano-architecture Formation on the Surface of Ti based Metals by Solution Chemical Processing"
The 5th International Symposium Functional Materials (ISFM2012), Perth, Australia (Dec 17-20)
 S. Tsukuda, R. Takahashi, S. Seki, M. Sugimoto, and S.-I. Tanaka
\Formation of Silver Nanoparticles on Poly(vinylpyrrolidone) Nanowire Fabricated by SPNT"





日本金属学会 2012 年秋期大会学術貢献賞受賞講演, 愛媛大学 (9月 17-19日)
 関野 徹,朴 動鎭,佃 諭志, Soo Wohn Lee, 田中 俊一郎
「チタニアナノチューブへの希土類固溶による光化学機能の改善」
粉体粉末冶金協会 平成 24年春季講演大会, 京都 (5月 22-24日)
 佃諭志，田中俊一郎、高橋亮太，関修平，麻野敦資，杉本雅樹，吉川正人
「Poly(vinylpyrrolidone)ナノワイヤー表面に修飾した Ag ナノ粒子のサイズ制御」
日本金属学会 2012 年秋期大会 S3 シンポジウム講演, 愛媛大学 (9月 18日)
（国内発表他、24件）




\Supercritical Route for Super Hybrid Materials"
ISSF 10th International Symposium on Supercritical Fluids
 Tadafumi Adschiri
\Supercritical hydrothermal synthesis of organic modied nanoparticles -Toward super hybrid materials-"
IPNF2012 International Powder and Nanotechnology Fourm ACHEMA 2012
 Tadafumi Adschiri
\Green chemistry route for organic modied nanoparticle synthesis by using SCW"















 T. Nakamura, Y. Herbani, S. Sato
\Solvent eect on fabrication of gold nanoparticles by high-intensity laser irradiation of solution"
2nd Conference on Laser Ablation and Nanoparticle Generation in Liquids, Italy, Tormina (May 22-24)
 Yuichi Kozawa, Shunichi Sato
\Vector beams with spiral phase front"
Topological lightwave synthesis and its applications 2012, Japan, Chiba (Jul 5-6)
 Shunichi Sato
\Controlling amplitude, phase and polarization distributions of light eld"





レーザー学会学術講演会, 仙台 (1月 30日-2月 1日)
 小澤祐市, 佐藤俊一
「ベクトルビームの強度分布制御」
応用物理学関係連合講演会, 東京 (3月 15-18日)
 Sarker Md. Samiul Islam, Takahiro Nakamura, Yuliati Herbani, Shunichi Sato
「Fabrication of Rh based binary alloy nanoparticles by femtosecond laser pulses in aqueous solution」





\Gel{Sol Method Combinating with Solvothermal Synthesis for Uniform Highly Functional Nanoparticles of ITO
and Lead‐ free Piezo Ceramics" (Invited Lecture)
1st International Conference on Emerging Advanced Nanomaterials (ICEAN) (Oct)
 Kiyoshi Kanie
\Hydrothermal Synthesis of Sodium-substituted Potassium Niobates Fine Particles and their Piezoelectric Prop-
erty"
The 8th Asian Meeting on Electroceramics (AMEC-8) (Jul)
 Masaki Matsubara, Kiyoshi Kanie, Xiangbing Zeng, Feng Liu, Goran Ungar, Atsushi Muramatsu
\Liquid-crystalline Organic-inorganic Hybrid Dendrimer: Simple Cubic Packing of Gold Nanoparticles"
5th International Symposium on Functional Materials (May)
（国際発表他、12件）
(国内)
163 学 会 発 表 講 演 目 録
 君島健之, 蟹江澄志, 中谷昌史, 村松淳司
「サイズ・形態制御されたチタン系酸化物ナノ粒子の液相合成とその光触媒能」(招待講演)










 N. Sato, T. Ohnishi, A. Kirishima
\Behavior of Plutonium in Sulde Reprocessing Process"
Plutonium Futures The Science 2012, Cambridge, UK (Jul 15-20)
 N. Sato, A. Kirishima
\Application of Sulde Process to Fuel Debris Treatment"
The 3th Int. Conf. Asian Nuclear Prospects 2012 (ANUP2012), Beijing, China (Oct 16-19)
 A. Takayama, A. Kirishima, N. Sato
\Sulfurication Behavior of Thorium Dioxide by Mechanochemical Treatment with CS2"
The Nucl. Mater. Conf. (NuMat2012), Osaka, Japan (Oct 22-25)
（国際発表他、12件）
(国内)
 佐藤修彰, 高山晶喜, 桐島　陽
「二硫化炭素を用いる希土類酸化物のメカノケミカル処理」
日本希土類学会 2A-03, 北大 (5月 15-16日)
 佐藤修彰, 松村達郎, 三島　毅
「水耕作業における放射性セシウムの挙動と除染に関する研究 (1)全体計画と現地の概要」
日本原子力学会 2012年秋の大会, O33, 広島大 (9月 19-21日)
 斎藤祐樹, 桐島　陽, 佐藤修彰, 山岸　功, 森田泰治
「次世代サイクルのための高レベル廃液調整技術開発 |(16)オキシム類抽出剤による Pd(II)抽出系の熱力学的研究|」






\FEL Experiments for Atoms and Atomic Clusters: From EUV to X Rays"
Science at FELs 2012, Hamburg, Germany (Jul 15-18)
 Kiyoshi Ueda
\Multiphoton processes of atoms, molecules and clusters by intense FEL pulses"
The 16th Gordon Research Conference on Multiphoton Processes, South Hadley, USA (Jun 3-8)
 Hironobu Fukuzawa
\Electron and ion spectroscopy using FEL"






レーザー学会学術講演会第 32回年次大会, 富山 (1月 30日-2月 1日)
 奥西みさき, Lucchese Robert R., 森下亨, Tolstikhin Oleg I., Madsen Lars B., 嶋田浩三, Ding Dajun, 上田潔
「C2H4 分子の角度分解再散乱電子スペクトルの測定と電子・イオン微分散乱断面積の抽出」
第 6回分子科学討論会, 東京, (9月 18-21日)
 福澤宏宣, Son Sang-Kil, 本村幸治, Mondal Subhendu, Liu XiaoJing, Feifel Raimund, 永谷清信, 和田真一, 立花徹
也, 伊藤雄太, 木村美紅, 酒井司, 松波健司, 林下弘憲, 梶川隼平, Johnsson Per, Siano Marco, Kukk Edwin, Rudek
Benedikt, Erk Benjamin, Foucar Lutz, Robert Emmanuel, Miron Catalin, 登野健介, 富樫格, 犬伏雄一, 佐藤尭洋, 片
山哲夫, 初井宇記, 亀島敬, 矢橋牧名, 八尾誠, Santra Robin, 上田潔
「X線自由電子レーザーによる希ガス原子の多光子多重イオン化」
第 6回分子科学討論会, 東京 (9月 18-21日)
（国内発表他、16件）




\Towards next-generation electron momentum spectroscopy experiments"(基調講演)
2nd International Symposium on Electron Momentum Spectroscopy, Brussels, Belgium (Aug 23-24)
 M. Yamazaki, M. Takahashi
\Progress towards development of time-resolved (e,2e) electron momentum spectroscopy"(招待講演)
International Conference on Many Particle Spectroscopy of Atoms, Molecules, Clusters and Surfaces, Berlin,
Germany (Aug 27-Sep 1)
 N. Watanabe, T. Hirayama, D. Suzuki, M. Takahashi
\Angle-resolved EELS study of vibronic eects on valence-shell electronic excitations in molecules"(招待講演)





第 9回原子・分子・光科学（AMO）討論会, 埼玉 (6月 15-16日)
 渡邉昇, 平山司, 鈴木大介, 高橋正彦
「角度分解型 EELSを用いた CO2 の価電子励起の研究：振電相互作用効果」
原子衝突研究協会第 37回年会，東京 (7月 28-29日)
 山崎優一, 大石慶也, 葛西裕治, 川瀬裕也, 高橋正彦
「時間分解電子運動量分光の開発：過渡状態電子運動の可視化へ向けて」




 Atsushi Momose, Sbastien Harasse, Shunsuke Kibayashi, Margie P. Olbinado, Wataru Yashiro
\Recent Progress in Four-Dimensional Phase Tomography with Grating Interferometry" (invited)
SPIE Optics + Photonics, San Diego (Aug 13)
 Atsushi Momose
\Towards Medical Diagnoses with X-ray Grating Interferometry" (invited)
The 7th Medical Applications of Synchrotron Radiation workshop (MASR2012), Shanghai (Oct 19)
 Atsushi Momose
\X-ray Phase Imaging {A Coming Breakthrough{" (invited)

















\Ferroelectricity induced by magnetic order in RMn2O5"
The 11th Russia/CIS/Baltic/Japan Symposium on Ferroelectricity (RCBJSF-11), Russia, Ekaterinburg (Aug
20-24)
 H. Kimura, S. Fujiyama, J. Lin, M. Fukunaga, Y. Noda, H. Hiraka, S.-A. Kim, and C.-H. Lee
\Pressure-induced magnetic and ferroelectric phase transitions in Multiferroic EuMn2O5"
The 9th Korea-Japan Conference on Ferroelectrics (KJC-FE09), University of Ulsan, Ulsan, Korea, P-47 (Aug 8)
 Y. Noda, C-H. Lee, M-K. Moon, S-A. Kim and Y. Ishikawa
\A New Neutron Large Curved Area Detector at HANARO and Its Applications,"
AsCA12/CRYSTAL28, Adelaide Convention Centre, Austraria, abstract book P118 (Dec 2-6)





日本物理学会, 日本, 兵庫 (3月 24-27日)
 野田幸男
「磁気構造とスピン分布の測定 |Over View|」(招待講演)








 Elena Bagryanskaya, Matvey Fedin, Sergei Veber, Victor Ovcharenko, Hideto Matsuoka,and Seigo Yamauchi
\Thermal and Optical Switching of the Exchange Interactions in Nitroxide-Copper(II)-Nitroxide Clusters" (In-
vited)
The 2nd International Symposium on Electron Spin Science (ISESS2012), Japan, Matsushima (Jul 23-25)
 Hideto Matsuoka, Jian-Ren Shen, Shinya Ito, Yasunori Ohba, Seigo Yamauchi
\Multifrequency EPR Studies of Photosynthetic Oxygen-Evolving System" (Invited)
8th Asia-Pacic EPR/ESR Symposium (APES 2012), China, Beijing (Oct 11-15)
 Y. Ohba, J. Abe, S. Takahashi, M. Arai, S. Yamauchi
\Protein Dynamics in Unfolding od the Spin Labeled Domain B of Protein A (BDPA) Studied by Continuous
and Pulsed EPR"





第 24回配位化合物の光化学討論会, 日本, 東京 (8月 6-8日)
 松岡秀人, 沈 建仁, 伊東信哉, 大庭裕範, 山内清語
「シアノバクテリア光化学系 IIにおける酸素発生中心の高周波パルス EPR研究」
日本化学会第 92春季年会, 日本, 横浜 (3月 25-28日)
 阿部 淳, 新井宗仁, 大庭裕範, 高橋 聡, 山内清語
「cwおよびパルス EPRを用いた変性したプロテイン Aの Bドメイン部位の構造解析」




\Surface Forces Apparatus for Nontransparent Samples: Twin-path SFA"
IACIS2012 (14th International Association of Colloid and Interface Scientists Conference), Sendai, Japan (May
13-18)
 K. Kurihara
\Characterization of Conned Liquids by Surface Forces Measurement"
IUMRS-ICEM 2012 (MRS-J), Yokohama, Japan (Sep 23-28)
 K. Kurihara
\Overview of "Interfacial Fundamentals" research area"





ISSPワークショップ「表面・界面における輸送と変換」, 東大物性研 (柏) (7月 14日)
 栗原和枝
「表面力測定による境界潤滑評価」
トライボロジー会議 2012秋, 室蘭工業大学 (室蘭) (8月 18日)
 栗原和枝
「表面・界面科学ナノ・メゾ視点からの摩擦・潤滑現象とマクロな工業的応用を考える多階層的検討」
「産業応用をめざした新物質機能の設計と実証」に関する研究開発専門委員会（JSPS）, 吹田 (12月 15日)
（国内発表他、25件）




\New structural model for Si(111)5x2-Au by Weissenberg RHEED"
10th Japan-Russia seminar on semiconductor surface, Japan, Tokyo (Sep 26-28)
 M. Yang, S. Ogawa, S. Takabayashi, T. Otsuji, Y. Takakuwa
\Development of the Photoemission-assisted Plasma Enhanced CVD Process for Diamond-like Carbon Insulator
Films of Graphene FET Gate Stack"
2012 MRS Spring Meeting & Exhibit, Moscone West Convention Center | Marriott Marquis, San Francisco,
California (Apr 9-13)
 Y. Ojiro, S. Ogawa, M. Inukai, M. Sato, E. Ikenaga, T. Muro, M. Nihei, Y. Takakuwa, and N. Yokoyama
\Growth kinetics of multilayer graphene on SiO2 studied by Hard X-ray photoelectron spectroscopy and infrared
spectroscopy"




 楊 猛, 小川 修一, 鷹林 将, 尾辻 泰一, 高桑 雄二
「トップゲート型グラフェン・チャネル FETのゲートスタック用炭素系絶縁膜の合成プロセスの開発」ゲートスタック研
究会―材料・プロセス・評価の物理―（第 17回）, 東レ総合研修センター, 三島市 (1月 20-21日)
 渡辺 大輝，小川 修一，山口 尚登，穂積 英彬，江田 剛輝，C.Mattevi，吉越 章隆，石塚 眞治，寺岡 有殿，山田 貴壽，
M.Chhowalla，高桑 雄二
「酸化グラフェン還元過程のリアルタイム XPS観察：ヒドラジン処理効果」
2012年春季 第 59回 応用物理学関係連合講演会, 早稲田大学, 東京 (3月 15-18日)
 唐佳芸，西本究，小川修一，高桑雄二
「Si(111)表面酸化状態の O2圧力依存」




 S. F. Chichibu, K. Hazu, P. Corfdir, J. -D. Ganiere, B. Deveaud-Pledran, N. Grandjean, S. Kubo, H. Namita, S.
Nagao, K. Fujito, K. Shimoyama, and A. Uedono
\Advantages and issues of m-plane freestanding GaN substrates grown by halide vapor phase epitaxy for InGaN
and AlGaN epitaxial growth" (Invited)
German Physical Society (DPG) Spring Meeting, Technical University of Berlin, Berlin, Germany, No. HL83.3
(Mar 25-30)
 S. F. Chichibu and A. Uedono
\Time-resolved luminescence studies on AlN and high AlN mole fraction AlGaN alloys" (Invited)
The Fourth International Symposium on Growth of III-Nitrides (ISGN-4), Hotel Saint-Petersburg, St. Petersburg,
Russia, No.Th-1i (Jul 16-19)
 S. F. Chichibu, Y. Ishikawa, K. Hazu, M. Tashiro, K. Furusawa, H. Namita, S. Nagao, K. Fujito, and A. Uedono
\Spatio-time-resolved cathodoluminescence studies on freestanding GaN substrates grown by hydride vapor phase
epitaxy" (Invited)
Pacic Rim Meeting on Electrochemical and Solid-State Science (PRiME 2012), Joint international meeting:
222nd Meeting of ECS, The Electrochemical Society and 2012 Fall Meeting of The Electrochemical Society of
Japan, Session J3: Materials for Solid State Lighting, Hawaii Convention Center and the Hilton Hawaiian Village,









応用物理学会 シリコンテクノロジー分科会 第 148回研究集会 「イメージセンサー |パワーデバイスに今求められる接合
形成技術」, グランキューブ大阪（大阪国際会議場） (6月 14日)
 秩父重英,羽豆耕治,石川陽一,田代公則,古澤健太郎,長尾哲,藤戸健史









\Rapid production of graphenes by direct exfoliation of graphite crystals in supercritical uids" (Invited Talk)
International Association of Colloid and Interface Scientists, Conference (IACIS2012), SENDAI, Japan (May
14-18)
 I. Honma
\Applications of supercritical uid synthesis to Advanced Energy materials" (Invited Talk)
11th Asia-Pacic Conference on Plasma Science and Technology and 25th Symposium on Plasma Science for
Materials (APCPST/SPSM), Kyoto-University, Kyoto, Japan (Oct 2-5)
 Itaru Honma
\Rechargeable Quasi-solid State Lithium Battery with Organic Crystalline Cathode" (Invited Talk)
最先端研究開発支援プログラム FIRST国際シンポジウム「学際融合による蓄電デバイスの革新」 Innovation of Energy















 Koji Amezawa, Yuki Orikasa, Hajime Tanida, Tomoya Uruga, Yasuko Terada, Tatsuya Kawada, Yoshiharu Uchi-
moto
\Novel analytical techniques of interfaces in solid oxide fuel cells using in situ X-ray absorption spectroscopy"
(INVITED)
European Materials Research Society(E-MRS) 2012 Spring Meeting, France, Strasbourg (May 14-18)
 Y.Fujimaki, H.Watanabe, Y.Kimura, K.Amezawa, Y.Terada, S.Hashimoto, T.Kawada
\Direct evaluation of oxygen chemical potential in an SOFC cathode by in situ micro XAS"
Pacic Rim Meeting 2012(PRIME2012), USA,Honolulu, Hawaii (Oct 7)
 Takashi Nakamura, Keiji Yashiro, Koji Amezawa
\Novel and Conventional Approaches for the Design of Solid State Ionic Devices"





平成 24年度 化学系学協会東北大会, 秋田 (9月 15-16日)
 雨澤浩史, 為則雄祐, 大池諒, 八代圭司, 中村崇司, 川田達也
「高温・制御雰囲気下における軟エックス線吸収分光測定技術の開発」
第 38回固体イオニクス討論会, 京都 (12月 3日)
 雨澤浩史, 中村崇司, 八代圭司, 藤巻義信, 川田達也, 大池諒, 井口史匡, 橋本真一, 湯上浩雄, 寺田靖子, 為則雄祐
「実環境計測に基づく高性能 SOFC電極の設計」




 Naoaki Kuwata, Kazuki Ise, Yasutaka Matsuda, Junichi Kawamura, Takao Tsurui, Osamu Kamishima
\DETECTION OF DEGRADATION IN LiCoO2 THIN FILMS BY IN SITU RAMAN MICROSCOPY"
13th Asian Conference on Solid State Ionics (ACSSI-2012), 仙台 (Jul 17-20)
 Daichi Fujimoto, Erika Oki, Yasutaka Matsuda, Naoaki Kuwata, Junichi Kawamura, Tetsuro Kobayashi,
Takahiko Asaoka
\SEPARATION OF ELECTRONIC AND IONIC CONDUCTIVITY IN LiCoO2 CATHODE BY AC
学 会 発 表 講 演 目 録 168
IMPEDANCE ANALYSIS"
13th Asian Conference on Solid State Ionics (ACSSI-2012), 仙台 (Jul 17-20)
 S. R. S. Prabaharan, J. Malathi, N. Kuwata, M. S. Michael, J. Kawamura
\DEVELOPMENTAL CHALLENGES CENTERED ON LITHIUM/AIR SECONDARY BATTERIES: A NEW
GREEN ENERGY ENDEAVOR" (Invited Lecture)
13th Asian Conference on Solid State Ionics (ACSSI-2012), 仙台 (Jul 17-20)
（国際発表他、5件）
(国内)
 岩井良樹, 大野大生, 桑田直明, 河村純一
「リチウム電池の充放電時における in situ NMR イメージング」(招待講演)
第 59回固体イオニクス研究会, 札幌 (1月 20日)
 桑田直明, 藤本大地, 松田康孝, 河村純一, 小林哲郎, 朝岡賢彦
「リチウム電池正極材料 LiCoO2 の交流インピーダンス法による電子伝導とイオン伝導の分離」
日本物理学会 第 67回年次大会, 西宮 (3月 24-27日)
 武川 玲治, 岩井 良樹, Nithya Hellar, 桑田 直明, 河村 純一
「セパレータ中における電解液の拡散」




 S. Ueda, T. Kon, S. Natsui, R. Inoue, T. Ariyama
\Enhancement of reducing agent reactivity for mitigating CO2 emissions from ironmaking process"
SCANMET IV, 4th International Conference on Process Development in Iron and Steelmaking, 2012, Lulea
 T. Kon, S. Natsui, R. Soda, S. Ueda, R. Inoue, A. Tatsuro
\Modeling of liquid ow in the lower part of blast furnace by particle method"
SCANMET IV, 4th International Conference on Process Development in Iron and Steelmaking, 2012, Lulea
 R. Inoue, S. Ueda, N. Tokuda, K. Sasaki, Y. Kawazoe and T. Ariyama
\Eective Sequestration of Carbon Dioxide by Chemical Sorption of Li2O-compounds"
SCANMET IV, 4th International Conference on Process Development in Iron and Steelmaking, 2012, Lulea
（国際発表他、7件）
(国内)
 有山達郎、松橋昌平、夏井俊悟、昆 竜也、植田 滋、井上 亮
「コークス混合装入時の高炉融着帯通気性解析」
日本鉄鋼協会第 164回秋期講演大会、愛媛大学 (9月 19日)
 植田 滋、夏井俊悟、昆 竜矢、加納純也、井上 亮、有山達郎、埜上 洋
「粒子法シミュレーションを用いた高炉内鉱石の軟化溶融滴下挙動解析」
日本鉄鋼協会第 164回秋期講演大会、愛媛大学 (9月 19日)
 井上 亮、植田 滋、有山達郎
「製鋼スラグからの元素溶出に及ぼす冷却速度の影響」





\In-Situ Observation of High Temperature Metallurgical Phenomena by a Confocal Scanning Laser Microscope"
Materials Science & Technology 2012 Conference and Technology, USA, Pittsburgh (Oct)
 Hiroyuki Shibata, Hiroki Hasegawa, Takaya Kowatari, Yasuhiro Shiroki, Hiromichi Ohta, Yoshio Waseda
\Thermal conductivity of molten silicate measured by means of a front heating-front detection laser ash method"
5th feench-japanese joint workshop on FRONTIER MATERIALS, France, Rennes (Dec 2-6)
 Hiroyuki Shibata, Hiroki Hasegawa, Takaya Kowatari, Yasuhiro Shiroki, Hiromichi Ohta, Yoshio Waseda
\Thermal conductivity of molten silicate measured by means of a novel lalser ash method"
The 3rd Symposium of the Research Center for Sustainable Science & Engineering, Japan, Sendai (Dec 17)
(国内)
 白木康裕 長谷川裕樹 古渡貴也 柴田浩幸 柿原敏明 山崎淳司 太田弘道
「硼珪酸塩融体の熱浸透率測定」
第 33回日本熱物性シンポジウム, 日本, 大阪 (10月 3-5日)
金属資源循環システム研究分野
(国際)
 Takashi Nakamura, A. Inaba
\A Strategy of Metal Supply for Dudtainable Development and Supporting Technologies for It in Japan"
169 学 会 発 表 講 演 目 録
TMS2012 141st Annual Meeting, US, Florida (Mar 12)
 Takashi Nakamura
\Aluminium Metallic foams made by carbonate foaming agents"
The 10th Anniversary Korea/Japan International Symposium on Resources Recycling and Materials Science,
Korea, Daejeon (May 28-30)
 Etsuro Shibata
\Collection and Recycling Actions of WEEE in Japan"





の取り扱いとその有効利用」, 東京 (3月 26-28日)
 柴田悦郎, 殿本宗久, 小野寺直美, 飯塚　淳, 中村　崇
「海底熱水鉱床鉱石の直接精錬に向けた基礎的研究」








 T. Ejima, Y. Neichi, M. Yanagihara, M. Ishino, M. Kado, K. Yasuda, S. Tamotsu
\Absorption spectra of organelles in Leydig cells of mice testes"
The 11th international conference on x-ray microscopy, China, Shanghai (Aug 6-10)
 Mitsunori Toyoda
\At-Wavelength Observation of EUV Lithography Mask Using a High- Magnication Objective with Three Mul-
tilayer Mirrors"
2012 International Symposium on Extream Ultraviolet Lithography, Belgium, Brussels (Sep 30-Oct 4)
 Tadashi Hatano, Shogaku Aihara
\Reectance measurement of carbon window multilayers at the reectometry beamline BL-11D of the Photon
Factory"





レーザー学会学術講演会第 32回年次大会 (1月 30日)
 豊田光紀, 山添健二郎, 羽多野忠, 時政明史, 原田哲男, 渡邊健夫, 木下博雄, 柳原美広
「高倍率多層膜ミラー結像系による EUVリソグラフィ用マスクの実波長観察」
第 59回応用物理学関係連合講演会, 東京 (3月 15-18日)
 内田健太郎, 豊田光紀, 柳原美廣
「点回折干渉計による軟 X線用高倍率対物鏡の高精度波面測定」





\TEM studies on crystal and electronic structures of Quasicrystals"
The 30 years of Quasicrystal International Conference at Taipei Tech (May 7-9)
 Kenji Tsuda
\Transmission Electron Microscopy Based Techniques for Investigating Charge/Orbital Ordered States"
The 17th Sagamore Conference (Jul)
 Kenji Tsuda, Rikiya Sano, Michiyoshi Tanaka
\Study of local structural uctuations in ferroelectric BaTiO3 using convergent-beam electron diraction"
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日本セラミックス協会第 25回秋季シンポジウム (9月 19-21日)
 寺内正己
「ナノスケール軟 X線発光分光装置開発とその応用」
第 48回Ｘ線分析研究懇談会 (11月 1日)







\Basic discoveries with the electron microscope"
Tonomura FIRST International Symposium on Electron Microscopy and Gauge Fields, Tokyo (May 9-10)
 Y. Murakami, D. Shindo
\TEM Analyses of Various Domain Structures in Shape Memory Alloys"
International Conference on Smart Materials, Structures, Systems, Italy, Montecatini Terme (Jun 11-15)
 Y. Murakami, D. Shindo
\In-situ TEM Studies on the Crystallographic and Magnetic Phase Transformations in Solids"
Japan-Netherland Symposium on Crystal Growth, Japan, Sendai (Jul 22-25)
（国際発表他、3件）
(国内)
 村上恭和, H. S. Park, 柳澤圭一, 松田強, 貝沼亮介, 進藤大輔, 外村彰
「電子プローブを用いた界面磁性の研究」
日本顕微鏡学会第 56回シンポジウム, 札幌 (11月 19-20日)
 村上恭和, 新居陽, 有馬孝尚, 柳澤圭, 進藤大輔, 外村彰
「スピネル型化合物MnV2O4 の磁区構造解析」
日本顕微鏡学会第 68回学術講演会, つくば (5月 14-16日)
 赤瀬善太郎, 進藤大輔, 小川友以, 吾郷浩樹
「グラフェン転写試料の電子線ホログラフィー観察」





\Vibrational Mode Detection of Alkanethiol Self Assembled Monolayer by Inelastic Tunneling Spectroscopy by
Inelastic Tunneling Spectroscopy: Comparison of STM"
14th Conference on Vibrations At Surfaces (VAS14), 日本, 神戸市 (Sep 24-29)
 Tadahiro Komeda
\Kondo resonance switching with surface chirality of unsymmetrical double-decker 2,3-Naphthalocyaninato Ph-
thalocyaninato Ln(III) complexes"
ECOSS-29, ECSCD-11, CMMP-12, イギリス, Edinburgh (Sep 2-9)
 T. Komeda, H. Isshiki, J. Liu, K. Katoh, M. Yamashita
\Observation of Cross-over of Vibration and Kondo Resonance Excitation"




 Liu Jie, Isshiki Hironari, Katoh Keiichi, Yamashita Masahiro, Breedlove Brian K, Takaishi Shinya, Komeda
Tadahiro
「Kondo resonance observation of a stable radical molecule of 1, 3, 5-triphenyl-6- oxoverdazyl(TOV)adsorbed on
Au(111)」
ナノ学会第 10回大会, 日本, 豊中市 (6月 13-16日)
 Liu Jie, Isshiki Hironari, Katoh Keiichi, Yamashita Masahiro, Breedlove Brian K., Takahashi Shinya, Komeda
Tadahiro
「Kondo resonance observation of a stable radical molecule of 1,3,5-triphenyl-6-oxoverdazyl (TOV)」
第 6回分子科学討論会 2012東京, 日本, 東京都 (9月 17-20日)
 米田 忠弘
「STMによる分子性磁石における近藤効果の観測」
日本物理学会 2012年秋季大会, 日本, 横浜市 (9月 18-20日)
（国内発表他、14件）




 Jun Matsui, Asuman Celik Kucuk, Tokuji Miyashita
\Core-coronae Type Hybrid Amphiphiles Based on Polyhedral Silsesquioxanes"
2nd Molecular Materials Meeting (M3), Singapore, Singapore (Jan 9-11)
 Tokuji Miyashita
\Fine Pattern Drawing in Polymer Hybrid Thin Film Assemblies"
UV&EB2012, USA, Chicago (Apr 30-May 2)
 Masaya Mitsuishi, Shimpei Morita, Keiko Tawa, Junji Nishii, Tokuji Miyashita
\Emission Control of CdSe/ZnS Nanoparticle Monolayer in Polymer Nanosheet Waveguide Assembled on a Silver
Grating"





平成 24年度繊維学会年次大会, 日本, 東京 (6月 7日)
 Tao Chen, Masaya Mitsuishi, Tokuji Miyashita
「Fiber Optic Sensors for Oxygen Detection Based on Luminescent Polymer Nanosheets」
第 61回高分子学会年次大会, 日本, 横浜 (5月 29-31日)
 松井淳, 早坂裕太, 菊地里枝, 宮下徳治
「機能性高分子ナノ薄膜集積体を用いた光電子機能材料の創製」
応用物理学会有機分子・バイオエレクトロニクス分科会研究会「有機分子・バイオエレクトロニクスの最新研究トレンド」,




 Hidetoshi Oikawa and Tsunenobu Onodera
\Creation of Organic and Hybridized Nanocrystals for Optically Functional Materials in Photonics" (Keynote
Lecture)
IUMRS-International Conference on Electronic Materials (IUMRS-ICEM 2012), Yokohama, Japan (Sept 23-28)
 Tsunenobu Onodera, Hitoshi Kasai, and Hidetoshi Oikawa
\Fabrication of Doped Cu-TCNQ Nanocrystals and their Optoelectronic Properties" (Invited Lecture)
International Conference on Emerging Advanced Nanomaterials (ICEAN) 2012, Brisbane, Australia (Oct 22-25)
 Hitoshi Kasai
\Recent Study on Organic Nanocrystals for Application as Pure Nano Drugs" (Invited Lecture)
















\Carbon materials for fuel cell electric vehicle" (Invited Lecture)
3rd Japan-German Joint Symposium, Berlin, Germany (Jun 25)
 Hirotomo Nishihara, Takashi Kyotani
\Unique Structure of Zeolite Templated Carbon and Its Performance as an Energy Storage Medium" (Special
Keynote Lecture)
the International Conference on Emerging Advanced Nanomaterials 2012, Brisbane, Australia (Oct 25)
 Takashi Kyotani
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\Templated carbons-structures, properties and applications" (Plenary Lecture)





活性炭技術委員会 第 145回講演会, 大阪, (1月 25日)
 西原洋知
「高表面積ナノグラフェン構造体「ゼオライト鋳型炭素」のキャパシタ特性」(招待講演)
キャパシタ技術委員会 平成 24年度第 1回研究会, 大阪 (1月 27日)
 西原洋知、京谷隆
「炭素ナノ被覆を利用したハイブリッドマテリアルの創製と応用」(招待講演)





\Fabrication and Function of Moelcular-Aseembly Netwwork pai-System" (Invited lecture)
2nd Discussion Symposium on Articial Life and Biomimetic Functional Materials, Japan, Sapporo (Dec 11)
 Tomoyuki Akutagawa, Kiyonori Takahashi, Norihisa Hoshino
\Dielectric Responses and Gas-Adsorption Properties of One-Dimensional Cu(II) Coordination Polymer" (keynote
lecture)
1st International Conference on Emerging Advanced Nanomaterials, (ICEAN), Austlalia, Brisebe (Oct 22-25)
 T. Akutagawa, K. Takahashi, N. Hoshino, S. Noro, T. Nakamura
\IELECTRIC RESPONSES, MOLECULARMOTIONS, and GAS-ADSORPTION PROPERTIES OF PADDLE-
WHEEL TYPE COODINATION POLYMERS"






日本化学会第 92春季年会、東京 (3月 25-28日)
 吉井 祐弥、星野 哲久、芥川 智行
「イオン性分子集合体を用いたオルガノゲルおよびらせんナノファイバーの作製」(優秀講演賞受賞)
第６回分子科学討論会 2012、東京 (9月 18-21日)
 高橋 仁徳、星野 哲久、野呂 真一郎、中村 貴義、芥川 智行
「極性配位子を導入した Paddle-Wheel型銅 (II)二核錯体一次元ポリマーの結晶構造とガス吸着挙動」




 Masaru Nakagawa, Yoshitaka Tsukidate
\Fluoroalkyl-Containing Surfactants to Reduce Release Energy of UV-Cured Acrylate Resin" (Invited)
The 56th International Conference on Electron, Ion, and Photon Beam Technology and Nanofabrication
(EIPBN2012), Waikoloa, Hawaii, USA (May)
 Shoichi Kubo, Masaru Nakagawa
\Reactive-monolayer-assited Thermal Nanoimprint Lithography" (Invited)
29th International Conference of Photopolymer Science and Technology (ICPST-29), Chiba, Japan (Jun)
 Okihiro Sugihara
\Next Generation Optical Interconnect Devices Using Photonic Polymers" (Invited)





第 59回応用物理学関係連合講演会, 東京 (3月)
 杉原興浩
「次世代光インターコネクションとフォトニックポリマーの研究開発動向」
日本化学会第 92春季年会, 横浜 (3月)
 久保祥一
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「酸化亜鉛ナノロッドのグラムスケール合成および ATRP 法によるビフェニル側鎖ポリ (メタクリレート) の表面グラフ
ト」





\New Trends in Next Generation Biomimetics: Innovative Paradigm Shift Based on Biodiversity"
Nature-Inspired Technology, Korea, GANGWON-PROVINCE (Jan 9-11)
 Hiroshi Yabu
\Preparation and Self-Assembly of Functional Organic-Inorganic Nanocomposite Particles"
IEEE-NMDC, アメリカ合衆国, ハワイ (Oct 16-19)
 Yuji Hirai, Hiroshi Yabu, Yasutaka Matsuo, Kuniharu Ijiro, Masatsugu Shimomura
\Preparation of biomimetic multi-functional surface by using self-organization process"





第 3回公開シンポジウム (2月 3日)
 藪浩
「相分離構造を持つ高分子微粒子の自己組織的作製と機能化」
第 92回日本化学会 (3月 28日)
 室崎喬之
「付着生物の幼生が選択する付着基質の微細構造と性状」





 H. Yamane, S. Shimooka, K. Uheda
\Crystal structure of (Sr0:94Eu0:06)(Al0:3Si0:7)4(N0:8O0:2)6"
ISNT 2012 7th International Symposium on Nitrides, France, Saint Malo (Jun 3-6)
 Y. Fujimaki, H. Yamane, S. Shimooka, K. Uheda
\Preparation and photoluminescence of Eu-doped NaSi2N3"
ISNT 2012 7th International Symposium on Nitrides, France, Saint Malo (Jun 3-6)
 T. Yamada, V. L. Deringer, R. Dronskowski, H. Yamane
\Synthesis, crystal structure, and thermoelectric properties of Na2MgSn"




第 42回結晶成長国内会議, 福岡市 (11月 9-11日)
 山田高広
「Naを利用したシリサイド系熱電材料の新しい低温合成法」
2012年春季 第 59回応用物理学関係連合講演会, 日本, 東京 (3月 15日)
 山根久典, 川野哲也
「ガーネット型 Ca3Sn3 xTixAl2O12 固溶体の合成と結晶構造および発光特性」




 S. Kameoka, T. Tanabe, C. Nishimura, A.P. Tsai
\Intermetallic compounds{precursors for catalysis materials with highly performance"
2nd International Symposium on Intermetallic Compounds in Methanol Steam Reforming, Germany, Munich (Jun
27-28)
 S. Kameoka, K. Miyamoto, T. Tanabe, A.P. Tsai
\Preparation of ne composite catalysts with nanoporous structure from bulk eutectic Al-Au-Fe alloy"
GOLD 2012, Japan, Tokyo (Sep 5-8)
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 N. Fujita, H. Takano, A. Yamamoto, A.P. Tsai
\F-type Icosahedral Quasicrystals in Al-based Alloys: New Insights from a Structural Analysis of a Large Cubic
Approximant"
Aperiodic 2012, オーストラリア, ケアンズ (Sep 2-7)
（国際発表他、6件）
(国内)
 亀岡聡, 若林慧, 蔡安邦
「共晶系複相合金を用いたバルク型触媒の調製」
第 109回触媒討論会 A, 大岡山 (3月 28-29日)
 亀岡聡, 田邉豊和, 蔡安邦
「金属間化合物 Al2Auを前駆物質としたポーラス Auの CO酸化特性と表面解析」
第 110回触媒討論会, 福岡 (9月 24-26日)
 藤田伸尚,高野光,蔡安邦
「アルミ基 F型正二十面体準結晶及び近似結晶の構造モデル」




 Qiang Dong, Shu Yin, Tsugio Sato
\Preparation of Ce0.5ZrxSn0.5-xO2 solid solutions with enhanced oxygen storage capacity for catalytic application
via a facile solvothermal route"
14th International Association of Colloid and Interface Scientists (IACIS 2012), Sendai, Japan (May 18)
 Tsugio Sato, Qiang Dong, Shu Yin
\Control of the Oxygen Storage Capacity of Ceria for Enviromental Cleanup and Human Health" (Invited)
2nd International Conference on Competitive Materials and Technology Processes (ic-cmtp2), Hungary, Miskolc-
Lillafured (Oct 12)
 Shu Yin, Huihui Li, Qiang Dong, Tsugio Sato
\Synthesis of Novel Luminescent Type Photocatalysts and Their Applications in Environmental Purication"
(Invited)
The 5th International Symposium on Functional Materials (ISFM2012), Western Australia, Perth (Dec 20)
（国際発表他、26件）
(国内)
 Qiang Dong, Shu Yin, Tsugio Sato
「Preparation and characterization of Ce0:5Zr0:5 xAlxOy solid solutions with enhanced the thermal stability and
oxygen storage capacity for catalytic applications」
公益社団法人日本セラミックス協会 2012年年会, 京都 (3月 20日)
 佐藤次雄、殷シュウ
「ソルボサーマル反応によるセラミックスナノ粒子の合成と環境調和機能」(総合講演)
日本ゾル-ゲル学会第 10回討論会, 横浜 (7月 27日)
 殷シュウ、果崇申、佐藤次雄
「還元状態タングステン系化合物の創製とそのマルチ機能性」(依頼講演)





\Mineral inspired approach for exploration of new phosphors in combination with the solution parallel synthesis
technology"
The 12th International Meeting on Information Display (IMID2012) , EXCO, Daegu, Korea (Aug 28-31)
 Masato Kakihana, Jihae Kim, Jihong Min, Satoko Tezuka, Yasushi Sato, Makoto Kobayashi, Hideki Kato
\Parallel Solution Synthesis for Exploration of New Silicate Phosphors Based Upon Mineral Inspired Approach"
International Symposium for Phosphor Materials 2012 (Phosphor Safari 2012), National Chiao Tung University,
Taiwan (Nov 15-17)
 Hideki Kato, Masato Kakihana
\Development of photocatalyst aiming at energy conversion"
The 29th International Korea-Japan Seminar on Ceramics (KJ Ceramics 29), Daegu, Korea (Nov 21-24)
（国際発表他、25件）
(国内)
 垣花眞人，KIM Jihae，MIN Jihong，手束聡子，小林亮，加藤英樹
「鉱物にヒントを得た溶液並列合成法による新蛍光体の探索」
蛍光体同学会 第 344回講演会, 東京都 (8月 3日)
 KIM Minsung，小林亮，加藤英樹，垣花眞人
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「Development of novel water-soluble phosphorous precursors for a solution based homogeneous synthesis phos-
phors」
日本セラミックス協会 第 25回秋季シンポジウム, 愛知 (9月 20日)
 KIM Jihae, 加藤英樹，小林亮，垣花眞人
「新規蛍光体 Ca3Al8Si4O17N4 : Eu2+ の合成および発光特性」
平成 24年度日本セラミックス協会東北北海道支部研究発表会, 岩手 (11月 9日)
（国内発表他、64件）




A:オリジナル論文 (欧文); C:総説・解説 (欧文); E:著書 (洋書); G:国際会議のプロシーディングス; I:その他;
B:オリジナル論文 (和文); D:総説・解説 (和文); F:著書 (和書); H:研究所報告等;
（有機・生命科学研究部門）
生命機能分子合成化学研究分野
A-001 Production of truncated protein by the crosslink formation of mRNA with 2'-OMe oligoribonucleotide containing
2-amino-6-vinylpurine
Hagihara, S., Kusano, S., Lin, W.C., Chao, X.G., Hori, T., Imoto, S., Nagatsugi, F.
Bioorganic and Medicinal Chemistry Letters, 22 3870{3872 (2012)
A-002 Synthesis of 6-amino-2-vinyl purine derivatives for cross-linking and evaluation of the reactivity
Kusano,S., Sakuraba, T., Hagihara, S., Nagatsugi, F.
Bioorganic and Medicinal Chemistry Letters, 22 6957{6961 (2012)
A-003 Fast DNA Interstrand Cross-linking Reaction by 6-Vinylpurine
Imoto, S., Chikuni,T., Kansui, H, Kunieda, T. Nagatsugi, F
Nucleosides, Nucleotides and Nucleic Acids, 31 752{762 (2012)
E-001 Green Solvents II: Properties and Applications of Ionic Liquids
K. Sasaki, D. Takahashi, K. Toshima
Springer (2012)
生命機能制御物質化学研究分野
A-292 Application of photoactive yellow protein as a photoresponsive module for controlling hemolytic activity of staphy-
lococcal -hemolysin
Mihoko Ui, Yoshikazu Tanaka, Yasuyuki Araki, Takehiko Wada, Toshiaki Takei, Kouhei Tsumoto, Sumire Endo,
Kazushi Kinbara
Chem. Commun., 48 4737{4739 2012
A-293 Microenvironmental Control of Enantiodierentiating Photocyclization of 5-Hydroxy-1,1-diphenylpentene through
Selective Solvation
Nishiyama,Yasuhiro; Wada, Takehiko; Kakiuchi, Kiyomi; Inoue, Yoshihisa
Chirality, 24 400{405 (2012)
A-294 Entrainer Eects on Enantiodierentiating Photocyclization of 5-Hydroxy-1,1-diphenylpentene in Near-Critical
and Supercritical Carbon Dioxide
Nishiyama, Yasuhiro; Wada, Takehiko; Kakiuchi, Kiyomi; Inoue, Yoshihisa
J. Org. Chem., 77 5681{5686 (2012)
A-295 Photochemical Approach for Chemical Biology
WADA, Takehiko
J. Photochem. Photobio. C, 13 111 (2012)
A-296 Curing Depth of Light-activated Nanoller containing Resin Composites
Masafumi Kanehira, Yasuyuki Araki, Werner J Finger, Takehiko Wada, Andreas Utterodt, Masashi Komatsu
World Journal of Dentistry, 3(2) 119{125 (2012)
A-297 Toothbrush Abrasion of Resin Composites with Dierent Filler Concepts
Toshimitsu Suzuki, Hideaki Kyoizumi, Yasuyuki Araki, Werner J Finger, Masafumi Kanehira
World Journal of Dentistry, 3(2) 184{193 (2012)
C-013 New paradigm of biomolecular soft-interfaces as chiral reaction elds for supramolecular asymmetric photochiro-
genesis
WADA, Takehiko
Hyomen Kagaku, 33 27{33 (2012)
生命類似機能化学研究分野
A-004 Development of photoresponsive supramolecular machines inspired by biological molecular systems
Takahiro Muraoka, Kazushi Kinbara
Journal of Photochemistry and Photobiology C: Photochemistry Reviews, 13(2) 136{147 (2012)
A-005 Ion Permeation by a Folded Multiblock Amphiphilic Oligomer Achieved by Hierarchical Construction of Self-
Assembled Nanopores
Takahiro Muraoka, Tatsuya Shima, Tsutomu Hamada, Masamune Morita, Masahiro Takagi, Kazuhito V. Tabata,
Hiroyuki Noji, Kazushi Kinbara
Journal of the American Chemical Society, 134(48) 19788{19794 (2012)
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Huihui Li, Shu Yin, Yuhua Wang, Tsugio Sato
Journal of Catalysis, 286 273{278 (2012)
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Al-Hoshan, Shu Yin, Tsugio Sato
Journal of Colloid and Interface Science, 378 83{92 (2012)
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Sr4Al14O25:(Eu,Dy)/TiO2-xNy
Huihui Li, Shu Yin, Yuhua Wang, Tsugio Sato
Journal of Molecular Catalysis A: Chemical, 363-364 129{133 (2012)
A-263 Synthesis of C{N Co-Doped Nano-CeO2 and Dye Degradation Under Compact Fluorescent Lamp Irradiation
Ruixing Li, Chengqiang Li, Shu Yin, Cong Fu, Tsugio Sato
Journal of Nanoscience and Nanotechnology, 12(3) 2797{2801 (2012)
A-264 Preface of the 4th International Symposium on Functional Materials (ISFM2011)
Shu Yin, Tohru Sekino, Shun-ichiro Tanaka, Tsugio Sato, Li Lu, Dongfeng Xue
Journal of Physics: Conference Series, 339(011001) 1 (2012)
A-265 Preparation of 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Journal of Physics: Conference Series, 339(012004) 1{4 (2012)
A-266 Eect of transition metal elements addition on the properties of nitrogen-doped TiO2 photocatalysts
H Li, P Zhang, S Yin, Y Wang, Q Dong, C Guo, T Sato
Journal of Physics: Conference Series, 339(012013) 1{8 (2012)
A-267 A rapid solvothermal synthesis of cerium oxide hollow spheres and characterization
Murukanahally Kempaiah Devaraju, Xiangwen Liu, Shu Yin, Tsugio Sato
Journal of Solid State Chemistry, 194 43{47 (2012)
A-268 Photocatalytic Activity of (B, N)-Codoped Titanate Nanotubes
Pengyu Dong, Yuhua Wang, Bin Liu, Linna Guo, Yongji Huang, Shu Yin
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Chongshen Guo, Shu Yin, Qiang Dong, Tsugio Sato
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RSC Advances, 2 5041{5043 (2012)
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C-011 Tungsten Oxide-Based Nanomaterials: Morphological-Control, Properties, and Novel Applications
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Inorganic Chemistry, 51(8) 4763{4771 (2012)
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